A April 16, 1956 50 Cents 

>WIATION 

m A McGRAW-HILL 

VrVv PUBLICATION 


Forging DEW Line: 

Security From North 

• 

Transatlantic Lines 
Aim (or New High 

TWA Super G Constellation 





First in Constant Speed Drives... 


D<iuglas engineers are going all out to make the DC-8 the best jet airliner 

in the elettrital system design— a constant frequency Sundstrand-driven sys- 
tem that is automatic, paralleled, able to supply plenty of stable poster undet 
all flight conditions, and having heavy overload capacity. Necessary capac- 
ity is gained with less weight, easier utilia.itinn. assured reliability, and low 
cost of operation. The DC-8 will prove again how advanced ilesign in elec- 
trical systems . . . made possible by the Sundstrand Constant Speed Drive . , . 
meets the challenge of today's . , . ami tomorrow's . . . fast, high-flying jets. 



SUNDSTRAND AVIATION 

Olviiton oF SandUrgnd Mecblne tosl Company, ROCKFOSI). ILLINOIS Weiterr, Oiilrict ORIce, HaolKorne, Colirprala 

CONSTANT S^EED DRIVES • AIRCRAFT ACCESSORIES 



An example of how Goodyear’s 
huge investment in tire-test 
equipment and research is paying 
off in greater aircraft landing safety 


Here is a picture of a “carrier landing”— simulated in one 
of Goodyear’s airplane tire-test laboratories. In this case, 
they are studying the effects of 45,000-pound radial load- 
ing and a 14,200-pound side loading— giving a resulting 
47,200 tire-loading such as might occur when a carrier- 
based plane touches down with one wing up 17° from 
horizontal norm on a small 24” diameter tire. 

To make the lest tougher, and even more precise— a one- 
and-lhree-eighths-inch bar is laid across the loading plat- 
form to duplicate actual landing conditions where a tire 
smacks across an arresting cable. In addition, the tires, in 
order to resist “bottoming,” are required to contain pres- 
sures ranging up to 350 pounds per square inch. 

This serves to demonstrate a point. 

Through this kind of exhaustive testing, both in laboratory 
and field— with extensive investments in test equipment- 


only ill lirc-building hut in the engineering uf wheels and 
brakes as well. 

This leadership is clearly deflned. 

More airplanes land on CoodyearTiret, If heels and Brakes 
than on any other kind! 

Goodyear, Aviation Products Division, 

Akron 16. Ohio, and Los Angeles 54, California 
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AVIATION CALENDAR 


Api. First Annual National Industrial 

Rescarcli Conference, Armour Rcscarcli 
Foundation. Ilrrtel Shennan. Chicaert. 

Apr. 19-Advertising Siilicommittce of lire 
.\ir Transport .Association, Key Biscayne 
Hotel. Miami. 

Apr. 19.20-.\nnnal Meeting of the Science 
Section of the Environment Eqnipinent 
Institute, Sheraton Hotel. Chicago 

Apr. 19.21— Internationa! .Airlines Navigators 
Council, arinn.il conference, Pitadilly 
Hotel, New A’ork. 

Apr. 22-2?-.\meritan .Association of Airport 
F.xecniives, 29th annual convention, I lutcl 
Carter. Cleveland. Ohio, 

Apr, 26— Institute of Navigation, annual 
regional meeting. Fticndsliip Internatirmal 
.Airport. Baltimore, Md. 

Apr. 26-27— .Aeronautital Training Societs, 
animal meeting. Mavflosver Hotel, AA'ash- 
ington, n. C. 

Apr. 26-27- Iltli .Aiinnal Al.inagesnent Fn- 
ginccring Conferenev. Soviet; for .Ad- 
vancement of -Alanagcment-.Anicrican So- 
ciety of AIcchanical Engiiieccs. Hotel 
.Staflcr, New A’rirk. 

Apr. 26-27— Institute of the- .Aeronaiilieal 
Sciences Southeastern Student Cemfer- 
ence. Georgia Institute of Technology. 
•Atlanta. Nlay }.4-Si\th Annual AA'esf 
Coast Student Conferemv. Los .Angeles. 

Apr. 30-May -f— Societs of .Aeronaiilieal 
Weight Enginc-eis. 13th national confer- 
ence. F.l Corter Hntcl, San Hicgii. 

May 1-3— .Annual F.lectronics Components 
Siinposium. Dept, of Interior .Auditorium. 
AVjsli., D. C., sponvnted Ii; .American 
Imlitute of Electrical Engineers, Institute 
of Radio Engineers. Radin-KIcelronic- 
TclesHsioii Maimfnetniers Assn, and West 
Cnast F.lectroiiic Manufachircrs Assn. 







-from a famous 
^precision manufacturer 


At Ex'Cell-O you'll find a rare combination of engineering 
skill, trained workers, and huge departments of up-to-the- 
minute precision machinery, There’s a special Engineering 
Stoff to plon the economicol way to produce your part or 
ossemblies including machining, heat treating, and unit 
assembly. Rigid inspection methods safeguard Ex-Cell-O's 
reputation for precision work. 

Send your print, part, or sketch to Ex-Cell-O in Detroit. 



design with austenal in mind 


'H 

IM MELTIf 


New VACUUM MELtiNG techniques 
being developed by MICROCAST 
give promise of higher performance 
parts for the future 


Austenal vacuum melting and casting techniques being currently developed 
may have a big place in your future designs. 

Vacuum melting promises greatly improved Investment castings and a wider 
range of cast parts, because it makes available alloys with out.slanding 
high temperature properties. By removing harmful gases and holding down 
objection.nble oxide inclusions, vacuum melting results in parts that 
arc more ductile, stronger and tougher than before. Vacuum melting 
makes possible the use of alloys that were formerly uncastable. 


For instance, these new Austenal techniques arc already being studied for 
aircraft manufacturers on a development basis. Vacuum melting has helped 
furnish extremely high quality vanes and blades for future jet engines. 





Vacuum casting of turbine buckets such 
as this has been accomplished and the ap> 
plication of this method is being planned 
for other ict engine components. 


Discuss thi.s new Austenal development with your Austenal representative. 
Vacuum melting may be the way for you to obtain higher performance 
in designing parts for tough jobs of the future. 



How many riveting 
and welding ^ 
operations can 
you eliminate 
with 


» Section of Bondolite* floor panel 
(•T.M. Goodyear Aircraft Cor- 
poration) svith inserted cargo 



Wing flap section made from 
Bondolite. Bend ia reinforced 
with Epon Adhesive VI. 




* Bondolite honeycomb construc- 
tion. Epon Adhesive VI bonds 
aluminum akin to central alumi- 
num honeycomb. 


3[p®ffi]'^©[iaa3Q^a3^ 


New Epon adhesives are being speci- 
fied to replace expensive riveting and 
welding in art ever-increasing variety 
of aircraft applications. Because they 
contain no solvents, Epon adhesives 
permit immediate assembly of metal- 
to-metal bonded parts. Contact pres- 
sure alone is all that is required to 
form sound bonds. Surfaces before 
bondingneednotbemachine-fitiished 


and glue lines need not be uniform, 
Air-relief drilling is never needed. 
For your specific need.s, three 



Epon adhesives have been used suc- 
cessfully in bonding metal, plastics, 
rubber and wood for helicopter rotor 
blades, honeycomb wing sections, jet 
fuel tanks, radar antennae, struc- 
tural joints and floor panels. Can 
Epon adhesives solve an assembly 
problem Cor you? Write us about 
your problem and we'll send full 
technical Information and samples, 


SHELL CHEMICAL CORPORATION 

CHEMICAL SALES DIVISION, 380 Medlson Avenue, New York 17, New York 







• Die>casting occuracy— better finishes 

• Long, deep eores~4 ways if desired 

■ Higher strength— dense, uniform groin structure 

• No porosity— no flows 

• Less tooling— increased tool life 

• Less machining time— reduced scrap 


Amazing new production method increases life of a 
part as much as 200% over conventional methods! 


A quick glonce ai the above photos 
shows the moleriol difference be- 
tween conventionol forging and 
the Weotherhead Cored Forging, 
But that‘s only the beginning, Over- 
oll sovings provide further proof 
that here, ot last, is a rnethod of 
producing quolity, high strength 
forged ports never before ottoined. 


Developed for ond used extensively 
by the Air Force, Weotherhead 
cored forgings hove withstood 
brutal high pressure impulse tests 
beyond expectotions. Because of 
superior groin structure, cored forg- 
ings have reached on omazing 
225,000 impulse cycles at 3000 psil 
Wont more facts? Just mail coupon. 






THC WCATHIRHIAD COMPANY 

, OHIO • GLENDALE, CALIF. 



NOW h ydraulic actuators 
operating in areas of . . . 

. . . 800“ F 


jflipsiS" 


A NEW NWL 




HIGH 

TEMPERATURE 

ACTUATOR 



NATIONAL WATER LIFT COMPANY 


3220 PAIMEII AVE. 



KAUMA200, M1CKICAN 



HIGH PERFORMANCE 

PRESSURE SWITCHES 



MANNING, MAXWELL & MOORE, INC. 
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Ted Frystak is one of more than 100 
Honeywell Field Service Engineers. Consultants, 
teachers, and engineers, these men live with 
the Honeywell precision control systems 
wherever they fly in all operating theaters 
of the Navy and Airforce. Their 
suggestions for new controls, new applications, 
new modifications help Honeywell meet the 
fast-changing demands of modern aviation. 


II 




GRUMMAN CHOOSES 


JOY AXIVANE FANS 


FOR S2F-I SUB-KIUER 


MOST FROM LEAST . . . Grumman's "nucshell" 
formula for seleccing Joy Axivaae Aircraft Fans: 
Vaaeaxial design permitted compact 1N-TH£< 
DUCT installation for teaU space; and produced 
largest air-t olume tviih least power consump- 
tion. Installation required the teas! in duct work 
and the least in electrical control assembly. 
Light-alloy magnesium and aluminum involved 
the least weight with the most vibration-resisting 
and shock-resisting strength, 


FROM 20 CFM TO OVER 6000 CFM is the range of rat- 
ings of Joy Axivane Aircraft Fans ... in weights 
from 10 ounces to 50 pounds. Joy Axivaae 
Aircraft Fans are working, today, in Grumman, 
North American, Douglas, Martin, and Sikorsky 
Aircraft. You can put them to work in yours, too. 
For details write Joy Maaufaehtring Company, 
0//ver Building, Pittsburgh 22, Pa. In Canada: 
Joy Maaufacturiag Company (jCanada) Limited, 
Galt, Ontario. 



Write for FREE Bulletin 45-59 


St AIRCIAPT ftn DESIGNS A) 





WORLD’S LARGEST MANUfAaURER 
OF VANE-AXIAL FANS 
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which way* 
to measure 


jet engine 
performance? 



KOUSMAN PRESSURE HI 





Wrustmeters 

to indicate PRESSURE RATIO. ..to indicate DIFFERENTIAL PRESSURE 

KOLLSMAN is in production... 

on components for BOTH TYPES— for Remote or Direct reading 


For over a quarter century, Kolisman has been 
making precision pressure sensitive mechanisms using 
displacement type diaphragms. This diaphragm can be 
called the heart of a thrustmeter pressure indicating system. 


Our long experience making displacement type diaphragms 
guarantees reliable thrustmeters. 


OPERATIOKtL 01 


Proven Kolisman displacement type diaphragms, 
when fitted with Kolisman Synchrotels, comprise the 
transmitters for remote indicating types. Thousands 
of Synchrotels are now in use in other applications 
equally demanding of accuracy and durability. 

Tailor-made Thrustmeters can be supplied 
for any engine-airplane combination. Write for 
complete technical information. 


k. 


kolisman 


Kolisman activities cover these seven fields: 

AIRCRAFT INSTRUMENTS • RRECISION CONTROLS 

PRECISION COMPUTORS AND COMPONENTS • OPTICAL COMPONENTS AND SYSTEMS 
RADIO COMMUNICATIONS AND NAVIGATION EOUIPMENT • MOTORS AND SYNCHROS 
INSTRUMENTS POR SIMULATED FltCNT TRAINERS 


INSTRUMENT CORPORATION 


lA • SUBSIDIARV 01 




HERE ARE 44 OF AVIATION'S 
MOST PRODUCTIVE ACRES 


Ryan is a $30 million facility, superbly equipped 
for its job of serving the aircraft and engine in- 
dustries and the military services. With 850,000 
square feet of factory floor space, Ryan manu- 
facturing includes "big” jobs like the huge 
Boeing KC-135 mid and aft fuselages and 
Douglas DC-8 jet engine pods and pylons. With 
the most modern machine tools for forming, 
welding, machining and heat treating, Ryan 
manufactures the exacting jet engine, after- 
burner, rocket and ramjet components which 
require surgeon-like skills and intimate knowl- 
edge of high temperature alloys. 

Ryan is 4750 people, headed by a management 
that has demonstrated experience and vigor in 
achieving top performance in quality, delivery 
and low costs. Ryan’s financial stability and 


sound growth are widely recognized. Ryan's 
skilled production people are specialists who 
draw upon a background that covers 33 years 
of the half-century of flight. 'There is no parallel 
to the Ryan combination of experience, facili- 
ties and proven performance in its fields. 

Ryan is a leader in research and development, 
which believes in "never letting well enough 
alone" One out of every six employees is in 
the engineering division. By enlightened attack 
upon aviation’s complex problems, Ryan engi- 
neers are continually advancing the state of the 
art. Significant milestones in this steady prog- 
ress are Ryan’s all-jet vro airplane, the world’s 
first; the Firebee jet target drone and Ryan’s 
unique electronic systems for automatic, global 
navigation and for missile guidance. 



"Jor aviation cable 


I call 


Packard Electric ! " 


Special insulation on Packard Aviation Cable has greater resistance to abrasion, fire, fuel and oil 


PERFORMANCE is up ond going 
higher on today's oircroft and in mod- 
em oircroft engines, Specifications ore 
more exacting, right down the line, 
You'll be glad to know thot Pockord 
Coble is abreast of your requirements 

epments that offer greater resistance 
to abrasion, fire, spilled fuel, oil, hy- 
draulic fluid, extremes of heat or cold, 
vibration fatigue, ond other conditions 
that airborne equipment is exposed to. 


PACKARD ELECTRIC is thoroughly 
indoctrinated in the uncompromising 
standards that have guided the aviation 

olleled progress and expansion. Our 
engineers have been solving cable 

World Wor I. 

THIS KNOW-HOW, backed by the 


ities, is your assurance of uniform high- 
quality coble, designed to the highest 
performonce and safety specifications. 
And, Packard Electric's tremendous 
production capacity assures on-time 
delivery, and a price that is right. 



Packard Electric Division 
Generol Motors, Warren, Ohio 










WHICH DOES IT BETTER- 

CW or PULSE RADAR? 

That's easy — there’s a place for both. 

Each technique is essential to the complex radar 
equipment used by the Armed Forces. 

The choice depends upon the result to be achieved. 
But whatever the choice, Raytheon is equipped to 
handle the job because; 

• Raytheon is doing more design and production 
work in both CW and pulse radar than any other 
company in the United States. 

• Raytheon is the world’s largest producer of the 
magnetron and klystron tubes used in both CW 

and pulse radar. 

Raytheon is applying advanced CW 
1 1 Tl\ radar techniques to radar altimeters, 
I J t •/ speed indicator radars, navigational 
radars, and in a number of other 
special applications. 




RAYTHEON MANUFACTURING COMPANY 





the new approach 


to large scale computations 



for the aircraft -missile industries! 


One word defines the "new approach" of the LGP-30. ..SIMPLICITY. 
OpeTatinii Sini;j7ic/t!/..-for the average engineer... made possible by the 
ellminalioii of non-es.sential commands. Programming techniques are easily 
mastered. De.t/grjsi»ip/icff!/...that results in complete mobility. The LGP-30 
may be operated from any 115 Volt AC outlet. Sercicc simpffdtif ...because 
fewer components, conservatively operated, mean less “time-out" for main- 
tenance. And, too, the LGP-30 costs considerably less than any other general 
purpose computer— to buy and operate. 


mmii 
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1 lb. OUIPIOW VAlVt 



Two unit pressure oontrol 


FOR ALL SIZES OF AIRCRAFT CABINS 

Simple, proved AiResearch pneumatic system operates 
independently... requires no outside power 


The two elemenis of the complete 
AiResearch cabin pressure control 
system are a pneumatic controller 
and an associated outflow valve. 

Only calibration is required to 
adapt the controller to various air- 
craft cabin pressure requirements. 
Mitiimuin or no servicing is needed. 


The outflow valve is a simple dia. 
pbragin and spring operated valve 
connected to the controller by a 
pneumatic line. It may also serve 
as a safety valve under emergency 

ride can be provided to give tlie 


pilot manual control whenever 
conditions warrant it. 

Thissystem is immediately avail- 
able for all aircraft models. Your 
inquiry is invited. 

Qualified engineers are needed 

tunities. Write for information. 


THE 


CORPORATION 

AiResearch Manufacturing Divisions 

LosA’>gtles4S,C'diloma • Phaenix.^rizona 


EDITORIAL 


Who Is Running the Aircraft Industry? 


The Air Force and a major segment of the aircraft 
industry are scheduled for a head-on clash Wednesday in 
the office of USAF Secretary Quarles over major issues 
involving the exercise of management control. Only 
the bluntness of the clash is surprising to ohsen-ers of 
the military aircraft procurement scene. The basic 
issues involved have been smouldering for some time 
with occasional flashes of fire on such issues as proprie- 
tary rights, subcontracting and profit margins. 

There has been a growing feeling within the Ait 
Force that it needs stronger safeguards to protect its 
interests in dealings with private industry ou develop- 
ment and procurement of aerial weapon systems. At 
the same time USAF has recognized that it does not 
liave, and probably never will have, the management 
talent required to be a successful weapon systems man- 
ager. This has generated policies to delegate more and 
mote of the management functions to the men who 
operate pri^te industrial firms. Running counter to 
this trend has been a policy of providing USAF con- 
tracting officers and plant representatives with more 
and mote authority over the basic management policies 
of corporations attempting to do business with the 
nsilitary. 

The basic problem involved is the necessity for main- 
taining the competitive drive and profit-inspired 
piogress character of private industry while imposing 
effective safeguards to protect the Air Force and the tax- 
payer against fraud or poor performance. 


There are some US.AF officers who honestly believe 
they should "run" the aircraft industry down to the last 
rivet and who are personally galled when they compare 
their own modest militan' pay with the corporate salary 
scales. There are some aircraft industry managements 
who have a performance record on military business of 
which they can hardly be proud. But, somewhere in 
between these two extremes, the bulk of USAF officers 
and aircraft industry managements are honestly wrestling 
with the knotty problems of a sound, efficient and com- 
petitively driving military-industry relationship. 

In considering these sery teal problems, it is necessary 
to look back at the sad record of the nationalized French 
aircraft industry in that country’s hour of crisis before 
World Wat II and to study the current record of the 
British aircraft industry throttled by a maze of govern- 
ment controls in the Ministry of Supply, The trend 
toward more government control has always led to tech- 
nical disaster in military asiation de'clopment and 
pi eduction. 

USAF must ha\c adequate protection against indus- 
try's failure to meet contract obligations, and the taxpay- 
ers must have protection against excessive costs for their 
military hardware. But the military-industry team now 
facing weapons-developmcnt and production problems 
of unprecedented complexity must operate on the basic 
principles of a private, competitive, profit-inspired sys- 
tem, not under tlic deadening influence of centralized 
goverament control. 


Airpower Budget Boost 


President Eisenhower’s request to Congress last week 
for an additional $547 million to be added to the Fiscal 
1957 airpower budget is incontrovertible proof that the 
original Defense Department budget is inadequate. In 
asking Congress to earmark $248 million of this sum for 
accelerated B-52 production, the President also confirms 
the validity of tlie criticism leveled at earlier Defense 
Department policy on this vital program. 

It is encouraging to note that the $500 million ait- 
power-budget boost was sent to Congress not long after 
the President had a White House session with USAF 
Chief of Staff Natlian F. Twining and Secretary Donald 
Quarles. Apparently the President is no longer satisfied 
with airpower information that filteis to him through 
regular Defense Department channels and feels the need 
for first-hand data from his airpower experts. 

Whether Congress will regard the President's $500 
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million boost as adequate to meet the real requirements 
of a 137-combat-wing program probably will depend in 
large measure on the information developed in the Sen- 
ate airpower investigation opening this week under the 
direction of Senator Stuart Symington (D.-Mo.). 

Tliis is the second time in less than a year that the 
Defense Department has been forced by tlie twin pres- 
sures of Russian aviation progress and public criticism 
to accelerate the B-52 production program and increase 
its military airpower effort. Citizens who are depending 
upon superior airpower as their first line of defense can- 
not help wondering if there is something radiealiv wrong 
witli an airpower planning policy that reacts only after 
international competitors publicly display their achieve- 
ments and only after the American public applies pres- 
sure tliat cannot be ignored. 

—Robert Hotz 
21 




Today there are giants ot Wyman- 
Gordon! Among them the largest single 
machine ever constructed — o 50,000 ton 
closed-die forging press — is now produc- 
ing larger forgings with thinner sections 
and closer tolerances than ever before. 
Companion giants include 35,000 ton. 


18,000 ton, 7,000 ton presses representing 
the greatest forging press capacity assem- 
bled under one roof in the world — 1 1 0,000 
tons ready to meet the demands of industry 
today and tomorrow. Wyman-Gordon, 
greatest name in forging — is "Keeping 
Ahead of Progress". 


Wyman-Gordon Company 

Bslablished 1883 


FORGINGS OF ALUMINUM • MAGNESIUM • STEEL • TITANIUM 
WORCESTER 1, MASSACHUSETTS 

HARVEY, ILLINOIS DETROIT. MICHIGAN 


WHO'S WHERE 


In the Front Office 

Artbnt L. Reese, vice president and oper- 
ations manager, and Eugene S. Goebel, vice 
presidcnt-niarket rclaliuns, .Motorola Coin- 
munieations & Electronics, Inc., Chicago, 
111. .Also, appointed as vice presidents in 
charge of new sales division; Lowell E. 
White, eastern sales division. Fort Lee. 

J.; Homer L. Marrs, central sales divi- 
sion. Chicago, 111.; Edward L. Falls, Ii„ 
soothem sales division, Dallas, I'exas; Don- 
ald F. Brieklev, western sales disision, San 
Mateo, Calif. 

G. R. Moore, sice president, Thompson 
Products, Inc.. Cleveland, Ohio. 

Robert H, I'rench 'rhompson, appointed 
alternate director, British West Indian Air- 
svavs. He is U. S. A, manager, British Os'cr- 
seas .Airways Corp., and is to sene as alter- 
nate director to Basil Sniallpeicc, BOAC 
dcpntv chiel cxecutiw. London, 

Slark Kramer, assistant to president. Con- 
tinental .Air Lines. 

E. A. Channet, sicc president, II. \l. 
Harper Co., Morton Grove. Ill, 

George L. Rush, excciitise assistant for 
foreign operations, and Peter T. Craven, 
executive vice-president. Riddle .Airlines. 

Honors and Elections 

Dr, Ernst Krause, director. Missile Sys- 
tems Division, Lockheed Aircraft Corp., has 
received the Distingui.slied Civilian Service 
Award from the U. S. Naw for his achieve- 
ments in rocket and nuclear weapons dc- 
velopmcnt- 

Changes 

D. B- Martin, sales director Seattle Di- 
vision, Boeing Airplane Co. Also: Rwer P, 
Holman, plant facilities manager; Hlwood 
P, Kaiser, quality control manager; Howard 
W. NeffncT, contract administration direc- 
tor. in the Transport Division; George R. 
Sanborn, contract administration director; 
Earle M. Pokcla. quality euntrol manager 
and Eric E. Barnes, plant facilities manager. 
A. A, Sodciqnist. director, Seattle test unit 
of the Pilotless Aircraft Division’s engineer- 
ing department, W. R. Owens, project engi- 
neer, weapons support and equipment. 

Dr. Erwin O. Nanmann, efiief of ad- 
vanced studies. Engineering Division, Solar 
Aircraft Co., San Diego. Cilif. 

Walter L. Flinn, In charge of aircraft 
products application engineering ofliecs. 
v'ickeTS, Inc., in Washington. D. C. 

John W. McGuyrt, manager, flight opera- 
tions department, Chance A'ought .Aircraft. 
Inc., Dallas, Tex. 

George M. Routcc. sales manager, Sperrv 
Gwoserpe Co.’s Special Missile Systems Dl- 
sision. Great Neck, N, A'. .Also' Dt. \A ’alter 
'I'. White, engineering depaitmeni head, 
missile weapon systems; Bsram .A. Bunch 
engineering section head, field lest; G, Ken- 
neth Slaughter, engineering department 
head, missile guidance; ). K. Ericson. engi- 
neering department head, missiles; A. P, 
Certz. engineering department head, weapon 
systems applications. 

(Continued on page dl) 


INDUSTRY OBSERVER 

► Lockheed has received a S! 5 iniilion USAl’ order for a two-place version 
of the F-104. Catrying the designation F-104B, it will have combah 
capability as well as use as a trainer. The F-104A will be publicly unveiled 
tomorrow by Lockbecd and USAF. 

► Douglas Aircraft Co. will use the Sperrv SP-30 automatic flight eontiol 
system in its DC-8 jet transports. The SP-30 employs transistors and 
magnetic am]iliflcrs as a substitute for tubes and uses inertial-path damping, 
a new technique which, Sperry savs, provides the tighter control required 
in jet-aircraft operation. 

►,A new guidance svstem for the Rascal air-lo-stitfacc missile is being devel- 
oped by the Federal Telecommunications Laboratory, Nutlcv, N. ) ., under ,i 
Bell Aircraft crash-program subcontract. 

► Anti-missile development contracts have been let to the Waltham I-abora- 
tory. Electronic Systems Division of Sylvania Electric Products Ine. 
One is a prime contract with the US.AF, the other is a siib-contr.iet to Cmi- 
vair's prime study. 

► Air Force estimates total cost of the S.AGE program will be Sl.OSfi million 
in capital items and annual operating cost will be S400 million. So far, S188 
million has been spent on the program. House Armed Services Committee 
has approved legislation giving USAF' clear authority to lease facilities from 
private tekplione companies for operation of the system. It is estimated 
that the private leasing will amount to S240 million annually. 

►Fairchild J85 and General Electric JS5 turbojets arc rated in the 2,000 Ib. 
thrust class and have thni.st-weight ratios better than 10. Both engines arc 
being considered as alternate powerplants for the Fairchild Aiqilanc Divi- 
sion's long-range Goose missile. 

► Watch for announcement of a new entry in the small turbojet field with 
a thrust-weight ratio better than 12. Engine will be rated at 1.400 Ib. sea 
level static thrust and will weigh 110 lb. 

► Althougli only one of the II R3Ys ordered from Convair by Navy lias 
been delivered, remaining 10 are expected to be in service by December. 
Original target price for airframe contract was $100 million. 'Ilic contract 
is being amend^ to cover a cost overrun of approximately 10%. 

►USAF overhauls Pratt & AVhitney J57 engines after 525 hours. Navy esti- 
mates it will overhaul J57s after 165 hours. Difference is that USAl'' uses an 
earlier model for its higli-altiturle bombers, has more experience with it. 
Naiy is using an afterburner model in Eglitcr planes, which subjects engine 
to additional strain, and has limited operating experience with its model. 

► Navy has 58 basic models of aircraft in operation, comjxircd to 72 in 
1946. Even thoogh basic number now is 58, Navy actually flic.s arramd 70 
models. From postwar high, number of basic models dro]>|>cd to 51 in 
1949, then began a steady rise. By end of 1956 Navy esHurates it will 
have only 67, predicts drop to 64 in 1957 and 63 in 1958. 

► New models of the twin-jet Douglas A3D Skvwarrior attack-bomber 
include the A3D-2P (photo reconnaissance) and the A5D2Q (radar 
coun termcasurcs) . 

► ,\ multi-million-dollai order for the manufacture ot constant speed drives 
for the Swedish Air Force SAAB f-35 double delta-wing intcrceptrir has 
been received by Siiiidstrand Macliine Tool Co., of Denver. 

► Nasy is experimenting with the N'crlol IIUP-2 as a towing sehiele. Work 
is being done by mine countermciisurcs unit but dries not involve mine- 
sweeping gear. 

►Air Force has awarded Marquardt .Aircraft Co. a desclopmcnt contract for 
a 36-in.-diamcter su]>crsoiiic ramjet. 
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How G-E flight stabilization system 
makes the Cutlass a stable gun platform 


PITCH SESVO ACTUAT09S PITCH AND YAW 



G-E FLIGHT STABILIZATION SYSTEM on the Chance Vought 


By damping the yaw and pitch oscillations caused by 
rough air, a General Electric flight stabilisation system 
makes the Chance Vought F7U-3 a stable gun platform. 
This stabilization system automatically moves the con- 
trol surfaces to (I) correct for yaw oscillations, (2) cor- 
rect for pitch oscillations, and (3) correct for slips and 
skids- The fine performance of the Navy’s Cutlass is 
further enhanced by this added flight stability. 

General Electric has had extensive experience in de- 
signing and manufacturing many types of flight control 
systems and tieing them in to bombing, approach, and 
fire control systems. This experience is being put to use 
in building flight control systems for the latest super- 
sonic aircraft. 

FOR INFORMATION on G-E flight control systems, 
contact your General Electric Aviation and Defense 
Industries Sales Office. Section 221-7, Schenectady 5, 
New York. 


^vgress fs Our Most Important "P^ucf 

GENERAL® ELECTRIC 


Washington Roundup 


Bilateral 'Inadequacies' 

The Senate Commerce Subcommittee, headed by Sen. 
George Sinatliers (D.-i'is.). pins blame for the "in- 
iidcquacifs" of the U. S.-Gcrman bilateral air agreement 
on "the failure of the govcniincnt to confer with and to 
allow sufficient participation by represcntati\es of the 
airline industry.” In the future, tlie subcommittee told 
the State Department, there should be full discussion 
between rcpresentati\es of interested carriers and govern- 
ment rcprcscnbativcs before there ate any negotiations svitli 
foreign governments. Then a representative of the inter- 
ested carriers should be made an accredited member of 
the U. S. delegation to negotiate the bilateral. 

The subcommittee proposes that it should be con- 
tinued as a watchdog group or er bilateral negotiations, 

'Explosion' 

House Democrats are ready to make a major attack on 
the Administration and the Defense Department for fail- 
ing to use— or for misusing— Defense funds voted by Con- 
gress. Rep, Daniel Flood (D.-Pa.). a member of the 
Military Appropriations- Subcommittee, predicts "an ex- 
plosion." Sen. Stuart Symington (D.-Mo.) already has 
charged that Defense dra^d its feet on accelerating 
fighter programs of F-lOls and F-I04s,- After obtaining 
the funds for it from Congress. 

Flood complains that Defense Secretary Charles E. 
Wilson transferred funds voted to increase Marine 
strength to other activities, "including S250.000 to his 
own office. And he did this without Presidential ap- 
prosal. without the approval of the Defense Department 
counsel, and without the approval of the Department 
of Justice,” Flood said. 

Technician Shortage 

Growing concern over the shortage of scienb'sts and 
engineers has resulted in a resolution to establish a 
16-man Joint House-Senate Committee on Scientific 
Research to "meet the problem of training adequate man- 
power in the scientific and technological fields." It was 
introduced by Sen. Edward J. Thyc (R.-Minn,). 

It follows two recent steps by President Eisenhower: 

• In the civilion field, appointment of a national Com- 
mittee for the Development of Scientists and Engineers, 
headed by Dr, Howard Landis Bevis, president of Ohio 
State University. 

• In the military field, a letter to Congress urging enact- 
ment of "fringe benefits” legislation to attract mote 
career servicemen, \^’ith it the President sent a letter 
from Defcn.se Secretary Charles E. Whisoii which noted 
that overall rc-enlistnicnt rate for enlistees in Fiscal 1955 
was 15.7% compared to 6.9% for first term electronic 
technicians: 13.2% for aircraft maintenance technicians: 
12.9% for communications technicians and 8-1% for 
.irmament technicians. 

Durfee Appoint'menT 

Senate Commerce Committee unanimously voted con- 
firmation of the nomination of James R. Durfee, 58, to 
the Civil Aeronautics Board after a 20-minute hearing. 
He will fill the Republican post, now held bv Ross 
Rizley, for the term expiring Dec. 31, 1960, and is ex- 
pected to be named chairman. 


Durfee reported that he has had "no experience in 
aviation business or in airline regulation.” In a cursory 
examination of the 1938 Civil Aeronautics .Act after his 
recent nomination, Durfee said, be was notably impressed 
with the emphasis on "encouragement and development" 
of air transportation. 

He is an attorney and has sened as chairman of the 
M'isconsin Public Scnice Commission since 1953. Both 
AVisconsin Republican Senators— Alexander Wiley and 
Joseph McCarthy— favor his appointment. 

Novy Missiles 

Navy's efforts in development and evaluation of guided 
missiles brought these statements before a House .Appro- 
priations Subcommittee; 

Assistant Secretary for Air James H. Smith, Jr. said 
the work is "beginning to bear fruit." He said he had 
just witnessed "one of these missiles in a very successful 
operation” with the Atlantic fleet, and what he saw 
"clearly demonstrated the overall progress wc have made." 
The missile, he said, is "now being integrated into a 
complete, mobile, ship-based weapon system and are 
ready for sustain^ combat use." He undoubtedly re- 
ferred to the Terrier. 

Rear Admiral Frederic S. Withington, Chief of the 
Bureau of Ordnance, said quantity' production of guided 
missiles “is very difficult to achieve. We have achieved 
it for the first time in a moderate sense with the Terrier 
missile in the Convair plant. This requited a great deal of 
anguish and we at one time thought vve would have to 
fire the contractor and look for another one. The cost 
of shipboard guided missile equipment is dreadfuUv high 
and it concerns me very deeply." 

Admiral Withington also said the Navy is SI billion 
short of the amount of ammunition needed for an all- 
out war. In some items Navy b.is "a full mobilization 
supply,” lie said, but “in antiaircraft and aircraft ammu- 
nition we do not.” Rather than fill the ammunition gap 
Navy is taking "a calculated risk" and investing in newer 
weapons, particubriy missiles, the testimony revealed. 

Minetti, Lowen 

The outlook now is that there will be action soon on 
the nominations of G. Joseph Minctti to the Civil .Aero- 
nautics Board and Charles J. Lovven to be Civil Aero- 
nautics Administrator. The nominations have been 
sleeping in the Senate Commerce Committee since Jan. 
9— while Sen. Mike Monroney (D.-Okla.), Chairman of 
the Aviation Subcommittee, made an investigation of 
the ouster of fotmet Civil Aeronautics Administrator 
Fred Lee and considered legislation divorcing C.A.A from 
Commerce Deprtment. 

At a public session. Sen. Frederick Payne (R.-Mc.) pro- 
tested that the nominations have been held up "on the 
completely unsubstantiated charge that tlie Department 
of Commerce is ground-minded." Sen. John Pastore 
{D.-R. I.), presiding, agreed that the two appointments 
should be acted on prompflv, obsening that he is well 
acquainted witli Minctti. "A very fine public servant." 
Sen. Jolm Briekct (R.-Ohio) reported that the commit- 
tee’s cliaiiman. Sen. Warren Magnuson (D.-3\’ash.), 
favored action but deferred to Sen. Monroney and agreed 
to postpone it until Monroncy’s return from abroad, 
probably this week. 

—Washington staff 
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USAF Control Over Industry Charged 


MaiiiifacUirers chafing under |irocureinent rules; 
Quarles scherluleil lo hear complaints this week. 


Bv Clpiulc- Witze 

W'asliinglon— Charges that tlic .\ir 
Force seels cxccssi\e and imneccssars 
control orer tlic aircraft iiidustrv. 
"limiting the ability of management 
to exercise and use its experienced judg- 
ment,’’ will be laid before USAF Secre- 
tary Donald A. Quarles this week 

Presentation wall be made V\'ednes- 
dav at a Pentagon meeting arranged bs 
Admiral DeWitt C. Ramsey, president 
of the Aircraft Industries Assn, In 
addition to Quarles, the protest will be 
heard by his top civilian and military 
procurement aides- 

Ranrsey has urged industrv- execu- 
tives to attend the session, prepared 
to speak on the adverse effect of USAF 
contract terms and ready to cite ex- 
amples of controls that impede manage- 

Air Force View 

According to Ramsey, there is strong 
feeling in ffie indiistn- that the scope 
and number of government controls 
has been growing steadily in the past 
10 years, most of them imposed by 
USAF contract tenris. 

The Air Force view is that stricter 


control over the maiuifactutcrs is vital 
because of Congressional pressures, the 
need for economy and the complexity 
of the modem weapon system. In 
addition. US.Al' is responsible for a 
huge section of the nation’s mobiliza- 
tion base, for seeing to it that plants, 
tools, materials and skilled labor and 
management are properly dispersed and 
organized. 

A final factor in US.AF’s argument 
is the occasional case of mismanage- 
ment or out-and-out deception in which 
the contractor fails to deliver because 
controb were lacking. In these eases, 
few as there are, USAF must answer 
to Capital Hill investigiitots, who put 
full responsibilitv on the agency spend- 
ing defense dollars. 

Indications were that the AIA pro- 
test was sparked bv East Coast manu- 
facturers. who adopted a resolution con- 
demning several US.AF procurement 
procedutes and warning that the prac- 
tices tend toward "socialization or gov- 
ernment control of the essential aspects 
of aircraft manufacture.’’ The resolu- 
tion later was approved bv the West- 
ern Region Aircraft Nlanufacturcrs 
Council of .Al.A. 

Despite this, tlicrc were signs last 


USAF Salary Requests Blocked 

V’oshiagtoii— Bmeuu of the Budget has ordered the Air Force to withdraw its 
requests to government contractors for salary information mitil it has obt-ained clear- 
ance for (he action under Ihc Federal Reports <\ct. 

’Die order followed a challenge from the Radio-Flcctroiiicv-Telcvisiuii Mamifac- 
hirers Assn. RKTM.V has told its members tiinl USAF’s action under Procurement 
Circular No. 1 n>ny be illc^l and they should refuse to give the information imhl 
the Icgalitv is established. 

Provoked bv on Ait Materiel Command letter requesting salars and cimipensation 
data on all employes making more than S15.000 a year, RETM.l carried its case to 
the Advisory Council on Federal Reports, complaining Ihot USAF's request was a 

RETMA said it considered tlie request ‘'totally unaiithoriicd by law or tcgiilation” 
and added that it "conshtutes an unwanantabfe invasinn of corporate privacy and 
the tight of a business to keep confidential the salaries and compensation of its 
officers and cmploves." 

RETMA also said it believes the questionnaire had not been cleared by the 
Bureau of the Budget and violates Ihe Federal Reports Act of L9-f2 and the Execu- 
tive Order of Sept. 21. 19^3 which was issued under the act. 

One week after RETM/Vs picsentahon. the Bureau of the Budget told USAF 

^"rE'FMA members now t^vf been told by their counsel that if USAF presses 
the issue and attempts tn get clearance, the Budget Bmcaii first will seek iiidustrv 
comment. As a rule. RETMA says, clearance is denied if "there are strong and 
meritorious arguments against it from indiatry. 


week that full unanimity was lacking. 
Representatives of three major W'est 
Coast prime contractors told .Avi.vtiOv 
W’kek tlicv will not be represented at 
the Pentagon session. 

One of them s;iid his firm "will not 
haic anveme at this.or anv similar con- 
ference and mi one has been authorized 
to .speak for the companv on this .sub- 
ject." 

•At the meeting on Wcdnesdai .AIA’s 
case will be presented by Cramer W. 
LaPiertc. eliairman of the Board of 
Governors, b.icked bv arguments from 
members of the Aircraft Manufac- 
turers Council- 


Disputed Regulations 

Backbone of the case will be these 
USAF' contract clauses: 

• USAF Procurement Citcular No. 10, 
Feb- U, 1955, requiring with each 
bid the proposed subcontract structure, 
listing the parts or assemblies and the 
name and location of the proposed sub- 
contractors together with the percent- 
age of effort- Tlie circular also requires 
tnat there be a contract clause requir- 
ing that USAF get prior notice of any 
deviation in the structure of the sut- 

• USAF Pronuement Citcular No. 1, 
Jan. -f, 1956, requiring that the com- 
pensation, inclucling salaries, bonuses 
and otlier benefits of anv contractor be 
subject to the approval of the con- 
tracting officer. 

• ’’Production control" clauses pro- 
posed rccentiv which give the contract- 
ing officer tlic right to veto and alter 
the decision of management on all pro- 
duction pkinning and scheduling op- 

• Recently jitoposcd clause giving the 
contracting officer the right to make 
changes in tlic amount of direct and 
indirect labor used during the second 
and third shift. 


Some Industry Complaints 


It has been known for some time that 
at least a few aircraft and engine niann- 
facturing executives feci strongly that 
the development and production cycle 
for new weapons is being stretched out 
bv militarv interference with manage- 
nicnt-parriculatly USAF intorfctencc- 

This scliool argues that the prime 
contractor is the best judge when it 
comes to deciding whether an aircraft 
or engine component should be built 
at home or subcontracted. Tlicv cite 
the case of the aiitomolrilc industry, 
where manv items arc made by the 
manufacturer for sound reasons of 
economy and quality control. 

These executives feel that USAF’s 
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Needle-Nose for Missile Research 


Modified Lockheed F-9-1. with long nose udome, is user! bv Air Researeti and Devdopment Command to evaluate missite components 
prior to their installation in test missiles. Malfunctions of the eompoiicnts. which are stored in the aiicraft, are nnted by its pilot and 
later rectified by engineering crews. ARDC estimates the program saves price of a missile every other day. 


gfoiving insistence on control clauses 
interferes with efficient production and 
results in placing too much power in 
the hands of uniformed US.AF repre- 
sentatiies, many of them lacking neces- 
sary^ experience to make management 

One company executive has been 
quoted as saying that "colonels liave 
run-in the fullest sense of the vvorel- 
thc biggest bomber plant in the coun- 
try. .And young coptains li.ivc dictated 
to the oldest engineers in this complex 
business the exact |irocedure for a 
minor part development-’’ 

Dispersol, Mobilization 

US.AF' spokesmen pl.ice emphasis on 
their obligation to consider dispersal 
and mobiliz.ition factors, rr.iditiiinalh. 
US.AF has fasored subcontracting of at 
least -1095 of the items that go into 
iin aireraft or engine. In the cast of 
the Boeing B-52 bomber the percentage 
is highet. 

Under the nen te.idiness policv- 
bkiscd on the assumption that the 
United States will fignt another svat 
with what it has on hand, in process 
and assay from the scene of enemy at- 
tack— it has become even more im- 
portant to spread the work. In this 
way some major airframe mamifacfnrers 
have been brought into the subcontract 
structure for tfic B-52, keeping their 
jilaiits and engineering staffs available 
for possible increases of the production 

A strong declaration of US.AF policy 
was given recently in Detroit bv Maj, 
Gen. David II. Baker, chief of procure- 
ment and production at the .Air Mate- 
riel Command. 

“One might conclude that (US.AF' 
subcontracting procedures' wcuild re- 
sult in the Air Force interfering in a 


prime contractor’s business to such a 
degree as to relieve him of his respon- 
sibility for the effective performance of 
his contract," Gen. Baker said. 
Manufacturer's Responsibility 
"W'e consider in the pUcement of a 
contract with a companv that the com- 
pany lias the full responsibilitv both 
managcrially and technically, for the 
performance of the contract. In effect, 
nc ate biiving management and can 
never liopc to displace that manage- 
nient by government staffing. 

•A\’c recognize that private industry 
fxdusivch has the ability to gather 
together in proper balance and num- 
bers the manv skills and talents which 
arc tc(|iiircd to carry out a productive 
effort, he said. 

"W'e are willing to financially sup- 
port such management effort through 
its contracts and do not desire to re- 
duce or relieve the managerial responsi- 

"ilowcvcr. the Air F'o^’s interest 
in production extends over a much 
greater range of products and companies 
and over a much longer range of time 
than is significant to any individual 
company. 

"It is for these reasons that the .Air 
F'otce must interest itself in seeing 
that the contractor's performance is 
aimed towards and consistent with the 
.\ir Force’s national objectives." 
Pentagon's Reasoning 
Gen. Baker summed up: 

‘■nic basic relationship in the man- 
agerial area is that vve resenc the right 
to veto management dccision.s in cer- 
tain specified areas when national ob- 
jectives arc endimgcrcd." 

At the Pentagon level there is some 
feeling that this power to veto man- 


agement decisions must be in the form 
of more authority titan actually needed 
by a contracting officer- An example of 
this is in the plant of a manufacturer 
n ho is unable to give USAF satisfactory 
d:ita on qualiti- and production con- 
trol. 

The information is essential insur- 
ance, in US.AF’s view-point, because if 
something goes wrong the .Air Force is 
left wide open to Congressional critics 
who will demand better monitorsbip 
of the contractor. 

Congress, in addition, takes an al- 
most passionate interest in the prob- 
lems of dispersion, small business, 
|jrofits, areas of excess labor and the 
utilization of various government-owned 
facilities. 

NSIA Interested 

The contract clauses being protested 
by .AI.A also hme received attention 
from the National Sccuriti Industrial 
.\ssii.. which includes several aircraft 
.111(1 engine manufacturers among its 

NSI.A officials have met with Gen. 
Baker to discuss the salan approval 
circular and the proposed production 
control clause. 

A .spokesman for the assodation said 
they recognized USAF’s problem in 
these and allied fields and arc mak- 
ing rceommendations that thev feel 
will help solve them vvithout being too 
onerous to industry. 

NSI.A also has examples in its records 
of hardships caused by US.AF’s power 
of veto over subcontract structures. In 
one of these, the contract clauses re- 
sults in tlie paradoxical situation when 
the -Air Force approved clioicc of a sub- 
cnntractor and then, in turn, refused to 
accept the sub-contractor’s salary sched- 
ule. 
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At SAE Meeting 


Convair Gives First B-58 Engine Details 


New York— The problems of propel- 
ling supersonic bombers highlighted dis- 
cussion last svcck at the annual National 
Aeronautic meeting of the Society- of 
Automotise Engineers. 

In a four-day ptogr.un heavily laden 
with papers on engine design and in- 
stallations, engineers heard the first 
description of some of the features of 
the poiverplant installation in Convair’s 
supersonic B-58 Hustler, Control ss's- 
tems for a \’ariable inlet, such as used 
on the B-58, were described in another 
of the >26 sessions. More than 1.500 
engineers attended the meeting. 

Propulsion 

Convair’s C. G. Martin, Jr. told the 
group that propulsion of a supersonic 
bomber such as the B-58 has forced 
consideration of the thermodynamics 
of the airplane as a sr'Stem. 

Interaction bchvecn the high-thrust 
engines and the surrounding structure, 
fuel system, accessories and secondary 
air systems brings a Iiost of formidable 
problems as the aircraft covers the 
speed range from zero to twice the 
velocity of sound. Among them; 

• Wing heating by the engine exhaust. 
The use of lower aspect ratios for w ings 
means that the engines are often 
mounted alicad of a very long cliord 
section of the wing. Convair found 
that the resultant wing heating from 
the exhaust blast w.is critical during 
takeoff and ground operations- Model 
tests showed that a t«'in-cngine nacelle 
presented a sesere wing heating proh- 
Iciii, but other factors dictated a differ- 
ent conhguration and helped reduce 
the heating- A second major cSect 


stemmed from the inlet geometry of 
the nacelle. The optimum incidence 
for cruise performance would have ag- 
gravated wing heating; therefore, less 
than optimum inlet conditions had to 
be accepted. 

• Local stnictuial loads fronr noise. The 
high-frequency vibration present in the 
c.xnaust can cause local failures in nearby 
structure. Convair simulated tlic prob- 
lem on tire ground with a Pratt & 
WTiitney J57 engine discharging near 
a simulated wing panel. Martin said 
the testing uncovered problems which 
isould have been extremely embarrassing 
if tliev had remained undiscovered until 
the time for ground run-up and taxi 

• Heating of tlie fuel. Thin niiigs, a 
neecssity in highspeed flight, liavc a 
large ratio of surface area to \olume. 
Convair structural specialists deseloped 
II construction which was lighter, 
smoother and had better insulating 
qualities tlian cons’entional designs. 
Slartin suggested that subsonic cruise 
periods might be used during the mis- 
sion to cool the fuel before supersonic 
flight. Solar heating on the ground 
also presented problems which could be 
solved bv using special flnishes to re- 
flect solar radiation, by planning mis- 
sions to keep planes out of the sun 
after loading and before the all-super- 
sonic mission, by u.sing insulating 
blankets to cover the wings during 
tlie ground periods, and— as an unde- 
sirable exttcmc-b\- refrigeration. 

Consait’s choice of an inlet for the 
supersonic bomber engine narrowed 
down to a multiple shock t\pe with 
s-ariable inlet geometry, automatically 
controlled. In working out tliis specific 


SAE Coverage 

The Soviets of .Vutomotise Enginrers' 

cred bv an .\sijtion Week editorial 
team. TTie lepott of the meeting, ahicli 

David Anderton,^ George** Christiam 
Robert Cushman, Glenn Garrison and 
Russell Hawkes. 


confimration, tests lasting several hun- 
dred nours were made in eight different 
wind tunnels. Complete plots of en- 
gine inlet face conditions were sent 
to the engine manufacturer for his 
testing program. 

Secondary air is used for cooling the 
engine and accessories, the engine oil, 
the aircraft hydraulic oil and the com- 
pressor air bled for aircraft conditimi- 
mg- 

I'liis ait is taken from the inlet 
upstream of the engine and ducted 
separately to three ram air coolers. 

Control systems for variable inlets 
were described bv Dr. Rudolf Hermann, 
consultant to the Aeronautical Division 
of Minneapolis-lloneywell. The divi- 
sion is now producing an engine inlet 
control system for a supersonic aircraft, 
probably the Lockheed F-104.A or Con- 
vair B->8. 

Basic function of all tvpes of inlet 
controls is the same— to position and 
maintain the shock wave pattern for 
maximum efficiency. This means that 
the first shock— which originates as a 
normal shock near Mach I and then 
becomes oblique at higher speeds- must 
be held just ahead of the cow! lip for 
all \tach numbers. The second shock— 
which is a normal shock— is also held 
at the tip. just inside the cowling. 

Tlie first shock is positioned by mov- 
ing a central spike, if the engine is 
prided like the B-58. or bv a wedge if 
the engine inlet is a fuselage-side ripe 
like the I'-lO-t. The second shock in- 
side the cowl is positioned by bleeding 
off diffuser air through doors behind 
the inlets. 

Control Reliability 

Control and stability augineiit.itioii 
systems have been duplicated to some 
extent in tlic Chance Vought I''8U 
Cnisadcr to insure reliabiliri. Cliance 
Vought staff engineer J. Ludwig 
told a session of the SAE aeronautic 
production forum. 

The right and left horizontal tail 
surfaces of the F8U have separate con- 
trol systems so that the failure of one 
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HUSTLER POWERPLANT is siimilatcd by this bill-size model nude for tests of the onti-iclng system end low-speed perforaiancc. Central 
spike forces an iiidiiicd shock wave ahead of automatically controlled inlet for efficient recovery of ram air at su|>ersonic speed. 


will not result in total loss of attitude 
control- A neutralizing device presents 
the inoperative surface from interfering 
too greatly with tlic controllability of 
the aitplanc- 

It was pointed out in the forum tii.it 
the problem of stability augmentation 
in inoelcni fighter planes varies greatlv 
between aircraft and that the solutions 
to the problem also v arv. In the IsSU. 
an artificial stabiiltv’ augmentation sys- 
tem was needed about the yaw axis and 
another about the roll axis. 

Ludwig said the F8U was made fail- 
safe against hard-over signals resulting 
from failure of a stability augmentation 
sv-stem by duplicating each system and 
providing for the automatic cut-out of 
the system should a discrepancy Ivc- 
tween diiplieatcs occur. Failure of the 
comparator also results in ;i cut-out. 

Increasing the number of systems and 
]j3tts in this inamicr inaeases the ex- 
pected number of failures statisticallv 
but reduces the possibility of a catas- 
trophic failure- 

Liidwig said the loss of stability aug- 
mcnhition on either axis is not danger- 
ous if stability augmentation on the 
other axis is retained, although the 
value of the airplane as a tactical plat- 
form is reduced. 

In the high Mach number regime 
the stability augmentation svstems in 
many cases have greater authority oi'er 
the airplane than the pilot because of 
the decreasing amplitude of control sur- 
face deflections which he can he per- 
mitted to make without danger of struc- 
tural Qverioading- 

Gcotge Lcmke of Com-, lit said that 
in connection with the F-102 it had 
been found that the human pilot was 
a “poor servomechanism" for countering 
higji-frequency (one cycle per second) 
oscillatory instability. The lag in cor- 


lection caused bv' pilot reaction time 
mav bring the cotreetion into phase 
with the nscilkition and result in wider 
.md wider divcrgcncc- 

TTic panel tccoinmendcd the pack- 
aging of equipment and control coni- 
]3onents to make replacement easy but 
Kpair Impossible- 

Human Factors 

Lt. Col. John Stapp, cliicf of the 
Holloman Ait Development Center 
-Aero Nfcdiea! Liboratory told an S.M'i 
forum that rockct-powcrcd ejection 
scats iiijy he the solution to the prob- 
lem of inadvertent ejections while flic 
airplane is standing on the ground. 
From two to six fatal accidents of this 
ri|x; liai c Ixicii occurring each ycar. 

-Altlioiigh successful ejections have 
bcvii maje during a i sO-knot take-off 
Hill with the sf.ibilized Martin Baker 
scat III Britain, the forward movement 
of the aircraft proi idcd sufficient ram 
effect to open the jnlot's parachute and 
lower him to the grtiuiid siifclv. 

Sbipp pointed out that mi cattridge- 
tvpc ejection system can be designed 
which will provide a safe escape ftoiii 
a motionless airplane. T he limiian bodv 
cannot withstand the accelerations 
caused by a cartridge powerful enough 
to lift a man to an alKtiide which would 
allow time for separation ftoin the seat 
and dcplovmcnt of the paraclnitc with- 
out any ram effect. He said that the 
rocket-poweted scat will lift the crew 
member MO to 150 feet into the air 
at the zenith of his trajectory. 

Robert f. Ilcyman and Robert M. 
Staniey of the Stanley Aviation Cor- 
poration pointed out these advantages 
of escape capsules; 

• Trajectory can easily be stabilized. 

• Mass and aerodynamic shape may be 


such that violent wind drag decelera- 
tion can be avoided. In liis own paper 
Stapp suggested that a small rocket 
powcrplant could be provided to coiin- 
ler the effect of drag. 

• Tumbling can easily be prevented. 

• Occupant is protected from loss of 
clothing and equipment. 

• Occupant is protected from injury by 
the impact of the air. 

• Loss of oxygen and pressure can 
ea.vily be forcstallcd. 

• Capsule can cany food, water, cloth- 
ing. medicine and equipment to case 
the survival problem of the occupant 
after binding. 

• Capsule can be designed to float in 
the event of a water landing and can 
even be provided with stub wings so 
that the occupant can "fly" it away 
from undesirable landing areas. 

• TVeight penalty for tfic iii.st.illation 
of a capsule mav be less than antici- 
pated— possibly as low as 200 lb. 

Hcyniian and Stanley said the linear 
deceleration of a man in an ejection 
.seat ejected from an airplane traveling 

at 1,000 knots would be 100 C’s which 
is more than the human body has 
survived for a period of time compar- 
able to that encountered during escape 
from an airplane. 

Two-thircSs of the USAF's known- 
caiisc accidents during 1955 were caused 
by human factors. 

Most of these were the result of pilot 
error, according to Col. II. C. Mosclev, 
chief of tlie Aero Medical Safety Di- 
vision of the USAF Directorate of 
Flight Safetv Researcli. .And most of 
tlic pilot errors were due to the inabil- 
ity to meet various routine Conditions 
of flight. 

Inexperience is the major cause of 
pilot error. Moseley said; inadequate 
knowledge of the airplane and the cn- 
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\ironment makes tlic number-one acci- 
dent statistic. 

Ranking tight behind inexperience is 
the lack of intensity or breadth of at- 
tention by the pilot. Failure to nronitor 
instruments or controls and target fas- 
cination have caused the second-ranking 
number of accidents. 

Other contributing items to the hu- 
man factors of iiceidents; deficiencies 
in mechanical equipment or instrii- 
inents: complications of and distrac- 
tions from the normal routine. 

Most of these causes arc latgcl;' reme- 
dial in nature, \fo5cley added. They 
present a real challenge to the designer 
of high-performance aircraft. 

Extreme-AIHtude Flight 

Five problems of flight at extreme 
altitudes were outlined 6y Dr. John R. 

• deduced atmospheric pressure. 

• Ternwrature chaisges with altitude. 
At higlier altitudes, a reversal in the 
temperature lapse rate to u positive 
value will compound the heating prob- 
lem caused by the airframe skin friction 
and adiabatic compression encountered 
in high speed flight. 

• Acceleration— linear, centripetal and 
angular. Accelerations of rapid onset 
produce highly dynamic vibratory re- 
sponses which attain magnitudes that 
are multiples of the static stresses. The 
effect of weightlessness or absence of 
acceleration cannot be thoroughly 
studied until it is encountered in space, 
and the extent of the problem it poses 
is not known, 

• Vision at c.\treinc altitude. The reduc- 
tion in sky brightness and light diffrac- 
tion and the substitution of the eartli 
as the main source of light will place 


many working areas in deep sliadow. 
TIk contrast fetwecu the dark sky and 
light reflected from tlic vehicle ma\' 
prove to be intolerable. Because there 
is no object in space to pro\ ide a refer- 
ence for focusing the eyes, "cinpts field 
myopia" results. The nontial eye be- 
comes neat sighted and the far .sighted 
eye focuses beyond optical infinity. The 
lack of reference iiiay distort orientation 

• Radiation— althniigh radiations ema- 
nate all along the track of a particle, 
the emanations reach their liighcsf con- 
centration during the "tliin-down” at 
the terminal end of the track. This 
means that partial impedance of radia- 
tion by shielding or penetration of the 
body may increase its harmfulncss, 

VTOL Studies 

The Air Branch, Office of Naval Re- 
search, has been using its unique flex- 
ibility of Research and Derclopmcnt 


New Hughes Company 

Howard Hughes has aniioimced he 
will “establish a Florida company which 
will engage in the design, development 
and manufacture of airplanes." 

Neither the tspc of plane nor the 
location were revealed, but Hughes' rep- 
resentatis-e, Phoenix contiactor Del 
Webb, said the plant will cover 30.000 
acres and include a new airport. He said 

Speculation on what Hughes plans to 
build iiichidcs atomic airplanes, chemical- 


fund allocations to encourage and co- 
ordinate the development of the s'arious 
pioneer VTOL (sertical takeoff and 
landing) projects in this country and 
abroad, according to ONR’s .\lcxandcr 
Satin. 

Some of the nine projects included 
arc; Aerodyne. Collins Radio Cotp.; 
Hunt Dragonfly and BLC. Fairchild 
.Aircraft Disisidn; Breguet in France 
and Short Brothers in England (both 
through Nfutual Weapons Deselop- 
iiieiit Funds); Ryan’s 69 and an undis- 
closed Vertol project. 

Piasccki Aircraft also is negotiating 
on a light-weight VTOL. 

Satin expects that the nine flying 
"testbeds" will shorten the wait for 
operational VTOLs from 10 to 20 years 
<lown to five to 10 years. 

Significant small engine work for 
V'TOL is being carried out by Black- 
bum Ltd. in England where French 
Turbomeca engines are being refined 
to fill the gap in very light-wciglit sliaft 
ticrbincs in the under l.OOO-hp. size. 
Satin stresses that in contrast to the 
Ijaiufiil early history of helicopter e\’ 0 - 
lution. \n'dLs will come rapidly be- 
cause of this organized but diversified 
effort. 

Papers presented by C. II. Zimmer- 
man ot NACA, R. /. Woods of Bell 
and K. S. Coward and E. R. Iliiiz of 
Rvan further backed the conclusions of 
Ih'c Jamiaiy l.\S meeting (.^W Jan, 30. 
|s. 30) that the know-how lias actually 
gone [Mst the point where there is no 
Further excuse to delay getting into 
protoh'ix: hardware. So far \'TOL is 
one field where the U. S. appears to 
haie taken the initiative. 

There is a hot industry competition 
for the VTOL dcsclopmcnt dollar. In 
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HICK-SUBSONIC SHARK BLASTS OFF WITH AID OF BOOSTER ROCKETS. SHARK HAS INTERCONTINENTAL RANGE. 



AIRBORNE AND WITH GUIDANCE SYSTEM taking cuiitrol, Snark releases koiistec 
container. Note upward deflection of wings. Cruise power is supplied by an Allison J71. 


this competition Robert J. ^Voods of 
Bell, said he felt funds misapplied to 
"half-away STOL” (short-take off and 
lindl projects are threatening to sharx-e 
the more important "all-out" \TOL 
efforts. 

No definite VTOL configuration has 
emerged as superior to all others: in- 
stead tlic experts are showing a spec- 
trum of \'TOLs whicli range from the 
long-hmeriiig-diir.ition, slow cruising 
senni-liclicoptcrs at one end to short- 
lioicriiig-diiration, fast-cmising hiil sit- 
ters at the other end. 

In the middle, and most enthus- 
iastically proposed, are turboprop trans- 
ports. The problem appears to narrow 
down to which type of wing-propeller 
combination to tack on to the conven- 
tional transport fuselage. 

Transport 

.A proposed 60-passenger short/med- 
ium range transport with a -100 mpb. 
cruising speed, powered by two turbo- 
prop engines plus two small wing-tip 
turbojets, svas described bv G. D. 
McVickcr. Convair’s assistant manager 
of comnieicial sales. 

The aircraft. McVickcr said, was de- 
signed to be competitive contemporary 
medium-range piston equipment tliat 
had been mlly depreciated, 'fhe air- 
frame is basically that of the Coiivair 
-f-fO, and the preferred configuration 
uses Allison T^6 turboprop and Fair- 
child J44 jet engines. 

Immediate devdopniciit of an inte- 
grated system for utilizing the nation’s 
■’vanishing" and "extravagantly wasted” 
airspace was urged by Stuart G. Tipton, 
president of the Air Transport Associa- 


Lockheed.Con\ air Get 
Atom Plane Contracts 

3Vashington— USAF’s Air Re.scarch 
and Development Command lias 
awarded contracts for further develop- 
ment of an airframe for a nuclear- 
powered airplane to Lockheed .\ircraft 
Corp. and Convair Division of General 
Dynamics Corp. Lockheed announced 
it will build a research and test facilib' 
on 10.000 acres in northern Georgia, 
90 miles from its production plant at 
Marietta. 

Convait's work will be done at its 
Ft. ^\'o^th, Tex., facilities. Convair 
already has flown a nuclear reactor in 
a mndified B-36 to study shielding and 
other problems. 

Working with Locfclitcx! on the 
])owerplant aspects of the contract 
will be Pratt & W'hitncy .Aircraft; 
Convair’s paitncr powcrplant develop- 


ment will be fhe General Electric Co. 

Lockheed plans to begin construc- 
tion by May or June and expects to 
employ up to 500 people eventuvilly. 

R. Rhoads, former cliicf staff engi- 
neer at Lockheed's Georgia Division in 
Marietta, has been named director of 
the new facility, llic site will include 
"buildings to house the reactors," Dan 
J. Haugliton. vice president and gen- 
eral manager of the Georgia Division 

US.M’’ will provide some of the funds 
but Lockheed pointed out that it will 
spend "many millions of dollars" to 
adapt Georgia operations for atomic air- 
craft work. I'lie company announced last 
month that it plans to spend S7.500.- 
000 toward developing "a coniplctclv 
integrated aircraft plant” in Georgia. 
That includes plans for an advanced 
design engineering office building and 
siip]3orting research laboratories at 
Marietta. 
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Delhery Delays Slow 
‘Modernity,' Navy Says 

\%'ashington— Navy lias reduced its 
long-r.iiigc proeurcin'cnt program from 
2,400 planes a year to 2.0()0. due to 
3 statistical recomputation of attrition 
and obsolescence. 

nie Hscal 19S7 budget of S1.6 bil- 
lion will provide for the purchase of 
only 1,408 aircraft. Ilowcier. planes 
procured with previous appropriations 
will bring aircraft deliveries up to ap- 
proximately 2,000 a sear through 1958- 
Vice Adni. Thomas Combs. Deputy 
Chief of Naval Operations for Air, 
said "this quantity is, in general, ade- 
quate to support our quantitative re- 
quirements. On the ot^er hand, de- 
lii’eries of the newer and advanced 
aircraft have not met our planned 
schedules with a resultant delay in the 
aehiacment of optimum modernity.” 
Tollowing are other points made by 


naval spokesmen in testimony before 
the House Militatv Appropriations 
Subcommittee on the Tisca! 1957 bud- 
get: 

• A “fleet capability” now exists in all 
types of guided missiles. Assistant 
Sccrctan of Navy for -4it James Smith 
reported. He said that four missiles 
have been supplied to the fleet “in 
quantity;” the Sparrow, air-to-air, the 
Terrier, surface-to-air; the Petrel, air-to- 
surface. fur use against ships at sea: and 
the Regulus, surface-to-surface, which 
can he launched front submarines, 
cruisers, and carriers. lie s;iid the 
Navy's intermediate-ningc ballistic mis- 
sile program to ptoiide an early sea- 
biised ballistic ini.ssile "is ncll under- 

• Defense Dcpartnicnt lias approved 
and provided funds to tlic Navy for 
"a lery active luitlatt-powcrcd .seaplane 
program.” Rear Adnt. James Russell, 
Chief of the Bureau of Aeronautics, 
reported that “we are placing major 


emphasis on the development of a 
water-based nuclear-powered weapons 

• Navy has 254 tran.sport-tipe aircraft 
available for lease. “We would like to 
lease those planes, if \vc could.” Adni. 
Combs said. 

"llicy arc doing us no good sitting 
there on the ground and not in use. 
Thev have a potential." Naw is now 
negotiating for the lease of 50 R4Ds. 

• Adm. Russell said “it is absolutely 
essential that we reduce the time which 
is required to develop a new aircraft 
model to the point where it is ready 
for fleet operational use.” To accom- 
plish tills, he said, BuAer is taking two 
new steps; (1) Starting production en- 
gineering and procuring long-lead-time 
tooling lor new models in adsaiice of 
programming their production; (2) Pro- 
viding funds to procure "sufficient 
quantities” of pre-production models to 
pernrit accelerated test and evaluation 
programs. 
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Flashlight: Soviet All-Weather Interceptor 



WING with slight aiihcdrat is mid-mounted on fuselage. 
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President’s Plea for More B-52 
Funds Attacked as ‘Not Enough’ 


By Kalherine Johnsen 

Wasiniigton— Collgtc^si()nnl Demo- 
crats have termed tlie President’s re- 
quest for a S24SA million additional 
Ait Force appropriation to increase 
B-52 production "better late than 
ncs'cr” but "not enough,’’ and have 
opened a drive to increase the amount. 

The President asked for $547.1 
million additional in militarv’ appro- 

• Army— 555 million for construction 
and operation of the Distant Early 
Warning radar line. 

• Navy— $65.6 million for seaward ex- 
tension of the DEW Line, conversion 
of three eonr entional ships under con- 
struction to guided missile capacih'. 
and conversion of hvo ships for ex- 
perimentation in the missile program. 

• Ait Force— $376.5 million, including 
$128 million for extension of the DEW 
Line and additional bases for the Stra- 
tegic Ait Command, as well as the 
5248.5 million to increase orders for 
B-52s and also to speed up production. 

• Department of Defense— $50 million 
for the emergency fund to meet unfore- 
seen requirements in missile program. 

Denrocratic reactions included these; 

• Sen, Richard Russell (Ga.), chairman 
of the Senate Armed Services Commit- 
tee, who early this year called for a 
$1-5 billion increase in the Ait Force 
Inidget, said he is "not completely sat- 
isfied" with tlic Admini.stration’s plan 
to speed B-52 production. He said he 
understood tlie plan is to increase pro- 
duction to capacity in existing facilities, 
and suggested tlia't it may be necessaiy 
to tool up two or three more plants 
to step up production still more. Air 
Force has submitted a mcmotandiim to 
Russell stating how it would use an ad- 
ditional $1.5billion- 

• Rep. Daniel Flood (Pa.), a member 
of the House Military Appropriations 
Subcommittee, is drafting amendments 
to the Fiscal 1957 defense budget 
which would boost tlie US.^F alloca- 
tion bv about $750 million-instead of 
the $376 million proposed. 

• Rep. George Mahon (Tex.), chair- 
man of the Military .^pptop^iation5 
Subcommittee, considered the Pres- 
ident’s fund request "a minimum’' and 
said lie mav go along with the move to 
furtlier increase tlie figure for US.^F. 
But lie pointed to tlie futility of appro- 
priating funds- if the .\dministtation 
declines to use tiicni- Mahon dis- 
counted a proposal that lias been dis- 
cussed in Democratic Congressional 
circles that USAF be given a SI. 5 bil- 
lion “blank cheek" to use as it sees fit. 


commenting tliat militaiy budgetary 
control is "already too loose.” 

Tile first public showdown on 
USAF’s Fiscal 1957 program will come 
when the House acts on the Fiscal 1957 
defense bn^et. probably the first week 
in May. TTic Military .appropriations 
Subcommittee has completed hearings 
on tlic budget requests. 

Bj’ the time House action comes on 
the budget, hearings before the Senate 
Armed Services Su'bcommittee to evalu- 
ate airpower, lieaded bi' Sen, Stuart 
Symington (D.-Mo.), will be well under 
vi’ay, ’T'hcy are scheduled to start Apr. 
16. One Democrat on the subcommit- 
tee. Sen. Henri Jackson (Wash.), al- 
ready has called the President’s program 
to increase B-52 production "inade- 
quate” and predicted there will be a 
further step-up “once the facts arc 
brought out” 'by the subcommittee. 

Congressional Republicans discount 
suggestions that the President's request 
was a strategic inoi’e to counter the 
Symington subcommittee's investiga- 
tion and the moic in the House to 
strengthen the Air Force program and 
keep the Administration in the lead on 
defense. Sen, Lcicrctt Saltonstall (R.- 
Mass.), ranking Republican on the Sy- 
mington subcommittee, cmphasiv.es that 
the Fiscal 1957 budget estimates were 
draivn up last fall and that tlic addi- 
tional request simply reflects the "latest 
needs” as shoii’n bv more recent reviews. 

Ei’cn with the $376 million addi- 
tional, USAF’s budget will be almost 
$2 billion short tlic $1 8.9 billion budget 
asked bv USAF in October. 

I'he $248-5 million additional .for 
B-52s will bring USAF’s Fiscal 1957 
allocation for aircraft and related prr>- 
cniemcnt to S6 billion— $500 million 
less than US-^F's request. 

Four STOL Projects 
Begun by Army, Na\ y 

Washington— Four projects calling 
for development of short takeoff and 
landing (STOL) aircraft have been 
launched by the Arms’ and Navy. 

Armv’s cantracts. awarded by the 
Transportation Corps, mark a new de- 
parture in research and deselopincnt ef- 
fort. The first awarded by the Army, 
tlicv call for evaluation of "test bed” 
aircraft built on a reduced scale at 10 
to 20% of the normal cost fot work of 
tliis tvpc. The compiuiics: 

• Faitcliild .-Vircraft Division. Hagcts- 
town. Md., $1,007,087. 

• Doak Airctaft Co., Torrance, Calif., 
$341,673. 


Army emphasized that its contracts 
do not call fot operational aircraft but 
will result in applied research to further 
the state of the art. 

Navy has not announced its contracts 
in the STOL field but authoritative 
sources said two R&D projects have 
been authorized. Tlicy will go to; 

• Rvan Aeronautical Co.. San Diego, 
Calif- 

• Vettol Aircraft Corp., (formerly 
Piasecki Helicopter Corp.), Morton, Pa. 

Army’s interest in S't'OL aircraft 
clearly envisages their ei'cntual use to 
replace present assault planes such as 
the Fairchild C-123 now operated for 
the Armv b\ USAF, 

Gen. Maxwell D. Taylor. Army thief 
of staff, has said he has no ambition to 
take over the assault transport mission 
but that STOL performance is awaited 
because such planes will "do for us in 
(he ait what trucks do for us on the 
ground.” 

.AvtATiov Week has leanieel that 
Fairchild’s proposal to meet this de- 
mand will incorporate four engines and 
special flaps to insure substantial lift 
ever fhc entire surface of the wing. 

■nie Doak contract calls for work nn 
a conventional aircraft which has a 
ducted fan at each wingtip that can be 
fumed through 90 degrees. It will be 
powered by nvo gas turbine engines, 
geared to drii'C the fans. 

Ryan is known to be working on a 
propeller-driven design, probably simi- 
lar to the Fairchild proposal. It would 
emplov an elaborate flap system that 
will result in a deflectcrl slipstream fot 
i cttical takeoff and landing. 

\'ortol has said it considers helicop- 
ters onlv one type of VTOL aircraft in 
which it is interested. No design de- 
tails have been disclosed, but the com- 
panv in the past year has expanded its 
R&D effort to cover the demand for 
aircraft outside the rotaty-wing field. 

•\rmv said its program, combined 
with those of the Navy and ,^ir Force, 
ivill “investigate and establish adi anccd 
aerodvnamic design principles.” 


Weejet Navy Trainer 
Proposed by Carma 

A new sidc-by-side light jet primary 
trainer for the' Navy is being flight 
tested b\’ Carma Manufacturing Co., 
'lorrance, Calif. Powered by a Conti- 
nental J69-T-9 of approximately 920 
lb. thrust, the ’•Weejet” has a gross 
weight of 3,440 lb., span of 27.7 ft., 
length of 22.S ft- and a top speed ex- 
ceeding 500 iiiph. at sea ieieh 

Schedulcd to be flown last week to 
the Naval .\ir Test Center, Patuxent 
River, Md., for valuation, the Weejet 
is the first airplane built by Carma, an 
electrical and mechanical equipment 
manufacturer. 
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Here's how a new era in small jcl development was pioneered. 
More than seven years ago, Fairchild Engine Division began 
work on the mighty J44, a power-packed, bantam-weight 
turbojet, to power guided missiles, largcl drones and piioc- 

Iis 150-hour military qualification tests completed, the J44 
can now be put to work as thrust assist on multi-engined 
military cargo and transport aircraft; or as part of auxiliary 
power and boundary layer control systems. 


From the beginning, Fairchild engineers have continually de- 
signed increased performance, reliability and ruggedness into 
the J44, Faster speeds, higher altitudes were achieved, and 
with them, a wider and wider range of new applications. 



A Division of Fairchild tngine and Airplane Corporation 
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Kelsey-Hayes helps Bell 
put whirlwind power in the 47-G 


1,800,000 cu. ft. of air per minute! That’s the amazing 
downwash of the Bell 47-G Helicopter. Power to propel this 
versatile rotorcraft flows smoothly thnough a precision- 
geared transmission produced for Bell by SPECO, the 
Steel Products Engineering Division of Kelsey-Hayes. For 
over 40 years, the manufacture of precision gears and 
gear assemblies for aircraft has been a SPECO specialty. 


KELS^ 

TEN Pl.ANTS / Dflreii and Jackson. Michigan; McKeesport, Pa.: Los Angctn. Cali/.: Windsor. Ontario. Canada . Daamporl. taiaa 
iFrench & Hechl Farm Implement and Wheel Division) • Springfield. Ohio {SPSCO Aeialton. Eteclromcs and Machine Toot Dwision) 
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Design Features of Frye Safari 


Final specifications for the Five F.l 
Safari short-haul transport indicate that 
the aircraft will have a direct operating 
cost of 0.0133 cents per seat mtle while 
carrying 51 passengers on local-service 
flights of just under 100 mi.-this com- 
pared with 0-02Z cents for a 21-seat 
DC-3, 

As a freighter, the Safari has been 
designed to carry up to 12,000 lb. of 
cargo at direct ton-mile costs of 10-11 
cents over sliort-haul routes, according 
to Jack Frye, president of the Frye 


Corp.p which was organized specifically 
(or tlie design and production of the 

Tire company has reported initial or- 
ders for the Safari from Northern Con- 
solidated Airlines, Anchorage, and 
Wien Alaska Airlines (AW Mar. 19, 

p.81). 

The prototype F. 1 is expected to 
make its first flight in Febnrary, and 
first deliveries are scheduled for July. 
Production will be contracted to an 
outside firm (Temco Aircraft Corp., 


Airborne 
products are 
Airborne 
produced 

A I Airborne, we make more 
basic components of our elec- 
tromechanical products and 
controls than any other manu- 
facturer of aircraft equipment 
— including such items as elec- 
tric motors (AC and DC), ball- 
bearing and Acme screw jacks, 
radio noise filters, magnetic am- 
plifier toroids, starling ca 


This 


right at : 
ficalion i 
tom” equipment for aircraft and 
guided missile applications. 

It’s the kind of integrated serv- 
ice many firms now require. 
Would you like it, too? 


Inside and out... 
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Lana^s Flying Boat 



of the many ways by which men have tried to fly, here is one 
of the strangest. It involved pumping all the air out of four 
copper globes attached to a boat-like car. This aerial chariot 
was designed by Francisco Lana in Italy about 1670. 

What Lana didn't know was the actual pressure and density 
of air, or he might have seen his error. Both of these were 
determined two years later. Even so. the idea still attracted 
attention nearly 200 years afterwards. In fact, a Frenchman, 


Marey Munge, actually built a machine from Lana's plans and 
tried vainly to fly It in 1843, 

We may smile at Lana’s flying boat now, but it was out of 
such trial and error that man finally flew. Today ESSO re- 
search, which has played an important part in the develop- 
ment of superior aviation petroleum products since the stare 
of powered flight, is continuing to seek new and better ways 
to help men fly. 



lOailas, has been mentioned unofficially 
its the likely buildct), 'Hie Frye Cotp. 
is in F't. Worth. 

'Die lowest price for the aircraft will 
be 5363,000. this for the all-cargo ver- 
sion with fixed landing gear and four 
600-hp- Pratt dr U’liitncy Wasp en- 
gines. 

Tile same aircraft in basic passenger 
configuration will cost appruxiniatclt 
5395,000- 

Rctractable landing gear also will be 
mailiible on order. 

The firm is oltciiiig customers a 
choice of other engines; the 825-esUp. 
Lycoming T53-L-! turboprop: the 820- 
lin. Alvis Leonides Major and the 
SOO-hp. Wright R1300 piston engines. 

Pnwered bv tlic 600-hp. Wasps, the 
Safari i.s predicted to need a takcolf dis- 
tance of 2,300 ft. to clear a 30-ft. ob- 
stacle wlicn carrying a H,292-lb. iiscfiil 
lo-ad. Lmding with this laid over 50 
ft., will rccjuirc a distancc-to-stop of 
1.700 ft. Required field length under 
Civil Aeroninitics Administration rules 
will be 2,800 ft. at a maximum gro,ss 
weight of 37,000 lb., the Safari would 
need a takeoff distance of 2,800 ft. to 
clear 50-ft. with one engine out, pro- 
lallcr wind-milling and gear down. Safe 
llnec-enginc climbsoced at this weight 
is calculated as 80.6 mnh. Sea level 
climb at 37,000 lb, would be 860 fpm.; 
at 13.000 ft. altitude it would be 440 
fpm. cruise speed at 37,000 lb. would 
be 171 mph. at 8,000 ft. 

Features of the freigliter version will 
include built-in floor rails and facilities 
for loading and locking info place 
palletized shipments to permit com- 
plete turnaround in 10 minutes. 

Prototype Viscount 700 
Reaches 400 mpli. 

The prototspe Vickers Viscount 700 
has been flown at 400 mph. speeds in 
level flight, according to Vickers-Arm- 
strongs, its manufacturer. Tlic cruise 
speed of current production Viscounts 
is 323 mph. 

Tlie speed runs were designed to 
test engine, propeller and ait frame 

Advnnced versions of the Rolls- 
Rovee Dart engine will give the 
iwodiiction-niodel Viscount 810 a 
cniisc speed of 363 mph. and the Vis- 
count 840 a cniisc speed of 400 mph., 
according to Vickers-Armsttongs- Tlic 
810 is due to reach service in 1958. the 
840 in 1959. 

Continental Air Lines has ordered 
15 of the new Viscounts, optioned five 

The Viscount’s characteristics during 
the .speed runs, wliicli were conducted 
at its normal cnii.sing altitude of 25,000 
feet, were describe as "complctclv 
normal.” 
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NEW...A SILICONE RUBBER 



SEAL THAT CAN TAKE IT 


NEW COHRLASTIC NT SILICONE RUBBER 
MAKES SEALS TWICE AS STRONG 
IN TEMPERATURES -100° F TO 400° F 


twice thoL of any other commercially avail- for HT 666, -65°F for^HT 65s/, 



TESTS PROVE COHRLASTIC HT 655 AND HT 
FAR SUPERIOR THAN OTHER SILICONE RUBB 



-mms 


THE CONNECTICUT HARD RUBBER COMPANY 

407 EAST STREET • NEW HAVEN 9 • CONNECTICUT 



at PATRICK AFB Missile Test Range . . . 




hydraulic jacks tied in to wing 
airframe ni the fonr-jet delta bomber. 

Two Rocket Contracts 
Granted for Vanguard 

Two parallel design and develop- 
ment contracts have been awarded for 
a third-stage rocket to propel Project 
Vanguard, the earth satellite to be 
launched in the International Geophysi- 
cal 'i'ear. 

U, S. Navy and the Martin Co. of 
Baltimore announced last week that 
designs of a new solid-propellant rocket 
will be made by Grand Central Rocket 
Co., Redlands. Calif., and Allegany 
Ballistics Laboratory, Cumberland, Md. 
Allegany is operated for the Na\y by 
Hercules Powder Co. 

Spokesmen for Martin, prime con- 
tractor for Vanguard’s launching ve- 
hicle, said two projects «erc authorized 
because of the nigh performance speci- 
fied for the contract. 

Tliey indicated the third stage rocket 
will have to set new records that will 
constitute a “breakthrough” ill the 
state of the art. 

First and second stage rockets for 
Vanguard will use liquid fuel. 

Other sub-contractors for the satel- 
lite; 

• Minneapohs-Honeywell Regulator 
Co., Mineapolis, Minn, will make a 
three-axis reference system consisting of 
gyroscopes to indicate the vehicle's toll, 
pitch and yaw. 


• Vickers Electric, division of Vickers, 
Inc., St. Louis, Mo., has been assigned 
to build the autO-pilot that nil! guide 
the satellite to its orbit 300 miles in the 

The magnetic amplifier auto-pilot 
will get its instructions from the gyro 
reference system built by Minneapolis, 

House Group Approves 
Atom Plane R&D Base 

Washington—TTic House Armed 
Services Committee has authorized 
the Air Force $11,4 million to start 
construction of a new installation for 
research and development on missiles 
systems and nuclear aircraft adjacent to 
the Atomic Energy Conrmission’s Na- 
tional Reactor Test Station in Idaho. 

The new project is to be located 40 
miles soutiieast of NRTS. 

It will be operated jointly bv the 
AEC and USAF. 

USAF told the committee the in- 
stallation will consist of "an experi- 
mental runway, with the ncccssars' 
minimum supporting fecilitics such as 
taxiway. dispersal hardshind. aircraft 
svashrack, communications and naviga- 
tional aid facilities, a fire station and 
operations building, a control tower, a 
decontaniination facility and the neces- 
sary utilities to develop the area. . . ." 

The authorization is included in the 



for complete 
testing of 

aircraft components 



AIRCRAFT EQUIPMENT 
TESTING COMPANY 


1806-12 FLEET STREET 
BALTIMORE 31, MD. 

Aircroft Testing Loboratory 
Hydroulic, pneumatic, electric (400 
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$2 billion military public uorks au- 
thorization now awaiting House ac- 

The totil $225 million approred for 
new USAF R & D facilities is “aliuost 
wholly for facilities required for the 
devcl6)>ment and testing of mielear- 
powered aircraft and new weapons sys- 
tems, principally guided missiles,” 
USAF said. 

Nike, IRBM Funds 

The measure also authorizes the 
.\rniy SHO million for expansion and 
improvement of Nike defense facilities 
in this country and at ke\' overseas bases, 
and $25 million for new facilities for 
the Army’s intennediate range ballistic 
missile. The IRBM funds arc to pro- 
vide facilities for des’elopincnt of guid- 
ance and control components, fabrica- 
tion of missile prototypes, user-test ac- 
tir ities, laboratory and engineering tech- 
nical function.s, launching facilities and 
range instrumentation. 

Other authorizations in the public 
works bill: 

• Army: $14. 5 million for new facili- 
ties for aviation support. 

• Nayy: $205 million for nc'v aviation 
facilities, including two new jet aircraft 
bases at Meridian, Miss., and Lemoore. 
Calif. 

• USAF: .Approximately $230 million 
for airfield and runwar' expansions and 
improvements necessifated by the phas- 
ing-in of B-52 bombers and Centurv- 
series fighters into training and cninhat 



TU-1 04 PLAN FORM shows in belly view taken at London airport. Note similarity to . . . 


Soviet Jet Evolution: 


Authorizations by USAF commands 
include: Air Defense Command. $188 
million; Strategic Ait Command. $93 
million; Aircraft Control and W'aming 
Sy'stem, $81 million; Research and De- 
velopment Command, $77 million: Air 
Materiel Command. $57 million; Air 
Proving Ground Command. S21 mil- 
lion; Military Air Transport Command, 
$15.8 million. 


New Hydraulics Package 
Designed for B>52 

A hydraulics components package that 
saves over five pounds pet unit com- 
pared with previous units has been de- 
signed especially for the Boeing B-52 
Strjtofortress. Similar packages arc also 
in the design stage for other aircraft, 
according to the manufacturer, Parker 
•Aircraft Co.. Los Angeles, Calif. 

Each package contains two check 
valves, one depressurizing valve, one by- 
pass valve, one restrictor, one filter and 
filter by-pass. Tlic company- h.is saved 
considerable weight by eliminating six 
housings; fewer lines, fittings and pro- 

Each B-52 will use 10 of the pack- 
ages; resulting in a weight savings of ap- 
proximately 50 lb. per plane. 


From Badger to Tu-104 



AVIATION 


<. Apiil 16. 1956 



AVIATION WEEK. April 16, 1956 




YOUR BEST SOURCE FOR... 


OS 

% 


High-Ailitvde and Missile 
INVERTERS 

High-Tempenitvre 
AC GENERATORS 

(Magnetic Amplifier Type) 
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Speciol-Rurpose Tubes 
feeturing 

HARD GLASS TYPES 

High-Temperature 
DC GENERATORS 

DC VOLTAGE REGULATORS 
and 

CONTROL PANELS 


Vi'hcn it comes to special-purpose electron tubes, 
or electrical power equipment of the types shmvn 
above, you can be sure of getting top quality from 
Bendix Red Bank. That's because tve offer the 
unbeatable combination of skillful design and 
expert engineering plus quality control over every 
step of manufacture. Call on us at any time for 

recommendations. 

'S'rite today for brochure detailing our engineer- 


ing, production and service facilities. RED bank 
DIVISION, BENDIX AVIATION CORPORATION. EATON- 


•OWN. NEW JERSEY. 

I tie., P.O. e.< <102. M«,a,cal. P.O. 



DIVISION 



Columbus Airport 
Increases Revenue 

Substantial increases in traffic and 
tes’cniie were reported for 1955 by Port 
Columbus, the Columbus. Oliio, mu- 
nicipal airport. 

During tlic year, Port Columbus 
handled 196,066 aircraft mos-cments, 
487,476 passengers and 4,169,014 
pounds of freiglit. Passenger traffic in- 
creased 28.6% o\’cr 1954, and freight 
traffic was up 84.4% in spite of the 
fact that about half of Columbus’ 
freight is trucked to Dayton for air 
shipment. 

Income in 1955 totaled 5225,878, 
and expenses rvere 5176,311, leaving an 
operational profit of 549,567 for the 
year. This profit doesn't include pay- 
ments on bonded indebtedness. 

Work on a new terminal for the air- 
port continued in 1955 with a 10-stor\' 
center section of the project going into 
service as the new control tower. Modi- 
fications of the present terminal were 
made to accommodate traffic increases 
until the new structure is complete. 

Airliners Set Stage 
For Jet Transports 

' New York— While the Communist 
cast continued to preen itself over the 
political success of Soviet Russia’s jet 
transport (AW April 12, p. 28), seseral 
major U. S. airlines are quietly fitting 
themselves to meet the problems tliat 
the Douglas DC-8 and Boeing 707 will 
bring when they enter scrsice some 
three years licncc. Among steps already 

• Pan American World Airvs’ays re- 
tained a former Air Force jet siJccialist, 
Maj. Gen. Victor E. Bertrandis, as an 

• adviser on tlic airline's fortlicoming 707 
and DC-8 operations. He will help 
Pan Ameticiii pUn airport facilities and 
genera! jet operating procedures. 

• Directors of American Airlines .ap- 
proved the setting up of a new division 
witliin its Operations Department to 
liandle operational planning for "future 
aircraft,” including the Boeing 707s 
and Lockheed Electras now on order. 
Tlie new unit svill be headed by Vice 
President \far\in J. WTiitlock, former 
head of the airline's Tulsa base. 

• National Airlines announced that 
George W, Haldeman, former special 
assistant to the director of the Cis’il 
Aeronautics Administration’s Office of 
Aviation Safeti’ will be cinplovcd in 
“an executis’c capaeits'." Haldeman, the 
announcement said, has flown more 
than 300 hours in jet aircraft, botli in 
the U. S. and England. An airline 
spokesman said National plans to estab- 
lish a special department to handle jet 


operations, presumably to be headed 
by Haldeman. 

• Eastern Air Lines, already a veteran 
in the jct-planniiig field, organized a 
'■jet group” in 1952 under its senior 
vice-president operations to coordinate 
the traffic, communications, operations 
and maintenance aspects of jet transport 
planning. No new units are planned at 
the present time. 

Trans World Airlines, on the other 
hand, plans no special departments to 
help in the transition but will depend 
upon existing units to “do their parts” 
in integrating the new aircraft. 

A technical des'clopment section, 
under J. A. Herlichy, vice president- 


engineering and maintenance, will con- 
tinue to mcrscc United Air Lines jet 
planning. United in 1952 ran a pper 
jet operation to study the economics of 
turbojet use. 

Darwin Plans Expansion 
To Handle Olympic Rush 

Qantas Empire Airways will spend 
close to 5250,000 on impros ements to 
the Darwin International Terminal to 
handle the expected rush of traffic for 
the 1956 Olympic Games. 

The airline hopes that imprO'cments 
will enable it to handle four aircraft 



THE MEN IN THE SHOPS INFLUENCED US 


‘‘Your impressive customer list— 
and the many good reports from 
pilots using your engines — are 
two reasons we picked Airwork as 
our overhaul agency. But the 
most important reason was the 
confident, capable look of the 
men we saw working in your 
shops; the same men that would 
work on our engines, too.” 

E. Reed Zimmerman 
Chief Pilot 

New Holland Machine Co. 

8 out of 15 “Million Miler” Safety 
Awards went to pilots flying 
Airwork Overhauled engines. 



“4 years and 2160 flying hours 
with your engines confirmed 
our choice,” says Co-pilot 
Robert Cline, 


fliryyork 

■ iCORPORATION 
Millville, New Jersey 
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MISSILE ENGINEERING 


Is Missile Reliability Worth the Cost? 


By Irving Stone 

Pomona. Calif.-\\ liat is tlie cost of 
missile unrcliabilih— in dollars and cents 
and in tlic loss of defensive capability? 

One general vicrv in the widely-de- 
bated argument is that a defective anti- 
aircraft missile might have been the one 
that would have kiiocked down an 

'ITie cost of such a failure as this 
would be almost incalculable. 

Another is that there will be so many 
missiles used in any all-out war that the 
failure of a small proportion would be 
insignificant. 

Still others believe the cost of missile 
uiircliabilits' can be pinpointed through 
statistical principles and that it is 
ronglily equivalent to the cost of restor- 
ing the effectiveness of the weapon sys- 
tem lost through missile failure. 


rliis approach for evaluating savings 
in weapon system costs has been out- 
lined for .^viAiiON Wkbk by Dr. A. L. 
Stanly, administrative manager, engi- 
neering, and Dr. Joseph Tampico, vice 
president and director of engineering, 
.Associated Missile Products Cotp-, a 
subsidiary of American Machine & 
h'oundry Co. 

I'esting a guided missile under tacti- 
cal conditions is an involved and uncer- 
tain job because of the extreme com- 
plexih' of the missile. Under wartime 
conditions, when missiles probably 
would be expended at a tremendous 
rate, thev' might frequently pass the 
field checkout test and then fail in 
flight. 

As a result, a tremendous waste 
would be created. Not only would the 
cost of manufacturing the missile it- 
.self be wasted but also the expense in- 
vohed in getting the missile to the field 


and then handling and maintaining it 
up to tlic launching time. 

Also, the missiles intended target 
now has a greater chance of remaining 
unscathed. 

The potential waste involved could 
in many cases be averted by more 
thorough missile checkout equipment 
than that normally employed— even 
though more-expensive equipment 
would be involved, an overall saving 
in the cost of the weapon system could 
be realized. 

Essentially, the method proposed bv 
Stanly and Tampico involves weighing 
the savings in weapon system cosi.v 
against the cost of effecting these sav- 
ings. 

Source of Savings 

Savings result from increasing the 
missile reliabilitv' in the field and 
achieving the same defensive results 
from fewer missiles. 

Tlic number of missiles which can be 
eliminated through anv given increase 
in reliabilitv' achieved through more ef- 
fective checkout equipment depends 
rin mam factors, including initial mis- 
sile reliability, number of missiles per 
salvo, reliability of the launching system 
and probabilitv of kill of a reliable mis- 

Tor example, Stanly and Tampico 
estimate that, if the initial reliability 
of the guided missile is 50% and if an 
increase in reliabilitv to 60% is achieved 
through use of better field checkout 
equipment, approximately 15% of the 
missiles caiv be eliminated for the same 
weapon svstem effectiveness. 

Overall Soving 

The proportion of missiles eliminated 
will depend upon the number of mis- 
siles pet salvo, ranging as hidi as 20% 
tor one missile per salvo and as low as 
5% if there are six missiles per salvo, 
they say- 

'I'hc overall saving in weapon system 
cost resulting from an increase in re- 
liability through use of more effective 
thcckout equipment involves more than 
just the cost of the missiles themselves, 
since tlic reduction in the number of 
missiles required also permits a reduc- 
tion in other components and aspects 
of the system. 

Included in these factors where sav- 
ings will be effected are shipping con- 
tainers, handling and storage costs, 
ground handling equipment, launching 
equipment, checkout equipment, point- 
ing and directing radar, radar support 
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equipment, spares, facilities, mainte- 
nance and handling personnel and per- 
sonnel training costs. 

These overall savings can vary widely 
with the type of weapon system. For 
example, Stanly and Tampico say an 
elimination of 10% in the number of 
air-to-air missiles required might per- 
mit elimination of at least 10% of the 
aircraft needed, plus all the backup 
equipment and [Wtsonnel required for 
the aircraft- 
Balancing Ce»h 

These savings alone can easily exceed 
several times the cost of the missiles 
themselves, they say. 

On the other hand, eliminating 10% 


of tlic missiles of a ground-to-ground 
weapon system might realize little more 
than the cost of the eliminated missiles 
and their spares, tliis because the re- 
mainder of the weapon-system equip- 
ment might be needed regardless of a 
reduction in the number of missiles. 

AMP estimated that the total savings 
per weapon system may range between 
three and 15 times the cost of the mis- 
siles that are eliminated by increasing 
the reliability through use of more- 
effective checkout equipment. 

Increasing missile reliabilitv through 
better checkout equipment incases the 
cost of checkout because more elaborate 
equipment, than normally used, is re- 
quired. 


Tills additional equipment, according 
to Stanly and Tampico, would provide 
mote thorough checkout of the missile, 
as follows: 

• Items of relatively high reliability, 
such as inertia switches, explosion 
motors and squibs, not normally 
cliecked, would be tested. 

Hcncc. an additional 5% of missile 
reliability might be attained, by pro- 
viding the additional equipment re- 
quited to check these small and usually 
reliable devices. 

■ Shocking and vibrating the missile 
in a manner simulating the launch 
and flight could reveal a number of 
weaknesses which could result in mis- 
sile failure. This procedure would in- 
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Recent Stroukoff research and development achievements in , 
craft landing devices and boundary layer control have opened up 
vast areas of the world as potential landing fields for heavy a 
craft. Pantobase, which has been incorporated in an assault-type 
transport, for the U. S. Air Force, will contribute materially to 
the advancement of logistical and troop support techniques. 

Pantobase is a landing system which en- | 
ables an aircraft to land and take off from ' 
water, snow, ice, sand and unimproved 
terrain thus reducing the need for c 
ventional airfields. 


-cai I/7//////7?ro > 


Achievement is a tradition at Stroukoff. A leader in the develop- 
ment and design of cargo and transport aircraft, Stroukoff offers 
challenging opportunities to creative engineers. 


volvc elaborate checkout equipment 
and mav itself produce some failures 
whicli otherwise would not have oc- 
curred. In general, however, use of this 
equipment sliould promote missile re- 
liability. 

• Increasing the precision of testing 
should reduce the probability that mis- 
siles with incorrect settings will be 
passed by the checkout equipment. 

Characteristics Set Cost 

Relating the cost of additional check- 
out equipment to the improvement in 
missile reliability it produces depends 
upon the characteristics of the individ- 
ual missile. In general, the lower the 
initial reliability of the missile, the 
greater the gains for more-thorough 
checkout. 

Also, the mote checkout equipment 
added, the less the gains from turthcr 
additions. 

Stanly and Tampica say that, if 
the reliability after checkout with a 
ts'pical amount of equipment is 70%, 
then doubling the amount of checkout 
equipment might result in a 15% im- 
provement in missile reliability. 

Checkout Improvement 

Doubling the amount of clieckout 
ec[uipment again would result iu an 
estimated improvement in missile re- 
liability of an additional 7}%. 

Tlius. there is a point of diminishing 
return, where the cost of the additional 
cliccfcout equipment would exceed the 
savings in weapon-system costs resulting 
from the accompanying improvement in 
missile rcliability. 

With additional equipment to at- 
tain a niote-thorougli checkout, an 
(ACtall saving in weapon-system cost of 
about 20% is indicated by calculatiorfs 
for a sample missile, according to Stinly 
and Tampico. 

Automatic Checkouts 

However, for a specific missile the 
amount of checkout equipment which 
is used cannot be accepted as the roost 
economical until a detailed analysis 
is made. 

For today’s infant state of the guided 
missile art it is probable that more, 
rather than less, checkout emiipmcnt 
usually is justified, Stanly and Tampico 

An advantage also is seen for making 
checkout equipment automatic, with 
go-no-go features. This type of equip- 
ment speeds up the checkout process 
and permits substantial savings in man- 
power and amount of equipment re- 

It also reduces missile wear by 
lessening the checkout period, thereby 
reducing the set\'ice life time require- 
ments. This also can be translated into 
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iy± XV V-/ BALL BEARINGS 

manufactured for 38 years — the ideal bearing for Aircraft Turbine Engines 

Firsf aircraft application was as propeller thrust bearing in reciprocating 
engines as higher power required greater thrust capacity in the same 
space. Now, universally used in aircraft turbine engines. 



Advantages of 
M-R-C 9000 Series Ball Bearings: 

Equal thrust capacity in both directions. 
Provides maximum load carrying 
through optimum ball complement. 
Often permits replacement of duplex 
poir of beorings with single bearing. 
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CHARLES PROTEUS 
1865-1923 


Tliotigl) llie “wizard of elec- 
tricity'' spent 31 years of his 
productive life at 
Electric, his scope was i 
gal. In tlic same sense, G> 
Electric. ..served hy so 
other men of genius... before 
and after Steinmctz,..has 
come more than a company 
It U today a world-leader 
electrical and 
design, development and 
manufacture. Similarly, 
LMEED hag world-wide 
scope as part 
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DZUS. CAMLOC AND LION, three of the sh fasti 
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enets which may be disploced by the staiidardi/cd Air Force fastener units. 


USAF Hopes to Standardize Fasteners 


By Robert H. Cushman 

Aircraft fastener uunufacturets arc 
threatened with a USAF standardiza- 
tion program wliicli would substitute 
a singie .Air Force-designed, quick- 
operating cowling and panel fastener 
for tlicir respective proprietary types. 

The .Air l''otce wants to siibstitnte 
its Tuniloc fastener for tire six aircraft- 
Irpc fasteners now in use— Camloc. 
Airloc. Dzns-Suiwrsonic. Lion. Scovill 
and Shakeprortf. The .Ait Materiel 
Command claims tliis will reduce the 
catalogue of fastener variations from 
1,049 to 78. 

The Tumloc fastener is a long stud 
type which, in a limited mirnbcr of 
stocked lengths, can fit all installations. 
Basically, it is a fast lead scress' with 
two sides milled flat so that it can be 
shoved into the receptacle and then 
quarter-turned to engage and bear up. 
Status of Standardization 

The studs of otlicr fasteners must 
be sized for each application, but the 
Turnloc has enough threaded length 
to fit a range of installation depths. 
So far, the Pachniayr Gun Works. Los 
Angeles, is the only firm producing the 
Air Force fastener. 

The Air Force is now preparing a 


reply to fastener manufacturers’ objec- 
tions submitted Feb. 27 through the 
.Aircraft Industries -Association. -An .Air 
Force spokesman last neck said the 
probiem has reached ‘'very high levels.” 
ALA objections to tlic 'I'urnloc cen- 
tered around these points: 

• Uncertainty of panel being fullv 
pulled lip es’cii though the Tumloc 
Lippears to be fully engaged- 

• AA’cight of Turnloc is greater than 
present types. Calculated weight ad- 
dition in "a production airplane" was 
50 pounds. 

• Timing may be too late. Because 
of the current trend toward supersonic 
aircraft, all contemporary types of 
fasteners mav soon be obsolete anvhow, 
'Ihe N'.AS547 strcssed-panel t\pe fasten- 
ers are displacing the NflL-F-559] 
fasteners on higli-pcrforniaiice aircraft. 

• Reduction of inventories mas not 
be as gre.1t as the .Air F'orce anticipates. 
'ITiis could he espcciallv true in "tight” 
locations where the extra stud length 
of a imis’crsal fastenet could not be 
tolerated. 

History of the Problem 

An Air Matcriei Command sup- 
porter of the Tumloc standardization 
program says these are some of the 
usual objections to standardization, 


fliat you can't hope to acliicsc stand- 
ardization without paying some sort 
of penalty and stepping on someone’s 

l-'astener manufacturers say they 
learned of this alleged threat of stand- 
ardization last summer svhen one of 
their representatives jecidqntalh- came 
across Air F'citce Fechiiical Order. T.O. 
44U-1-9, dated .August 2. which di- 
rected that, after the present stocks of 
fasteners were exliausted, rcplaccinent 
should be made with the Tumloc 
counterpart. 

Altliough this in itself was limited 
to -Air Force maintenance procedure, 
the fastener industry feit it was but 
one step anay from tire exclusive 
specification of Turnlocs bv US-AF for 
new designs. 

Tlierefore in November 1955. under 
file sponsorship of AI.A’s National .Air- 
craft Standards Committee, the six 
fa.stener firms sent out questionnaires 
to airframe fastener users. It «iis u|)on 
the results of these questionnaires, 
which svere said to coser about all of 
the major airframe companies, that 
the AIA based its nine-page warning 
to the Air Force. 

In addition to the four previously- 
mentioned objections to the Turnlric 
fastener, some of tire user comments 
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when magnetic 
amplifier cores 
are matched 

byCcIcC 

If the hysterUls loops ^ 
two toroidal cor« shown m 
the sketch above, are id^«- 
cal in aU respects, afd 
tical windmga are placed, on ... 

the cores, then many ^8- 

subseauent handling, im- 
pregnation, encapsulation ann 
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. CO. a. considerable amount of 
development and production 
experience is available lot 
application to your parhcular 
magnetic amplifier problems. 
We shall be happy to qgme 
your magnetic amplifier . 

‘°Z“Smediate“S-^^l 

RAmsey. H. J., 9-1123. 



quoted in the AIA letter indicate tlic 
Pacliniayr fastener is not competitiu: 
m performance, cost and aiailahility 
i' itli otlier fasleiicis. Despite the fact 
th.it the i'urnloc has been aiailable to 
the aircraft industry for sciera! se.irs. 
fastener niaiiufacturers say main firms 
nho bate evaluated 'I'ntiilocs liavc 
turned them down in fai or of the other 
Ivpcs. In reply to some of these nb- 
]ccticms, \\'. A. McKinky, assistant to 
the president of Pachniayr. said tlic 
■|‘umIoc as produced by his company 
nosv has 50 users, is the production 
fastener on the Rsan I'itcbec and is 
Ino-to-thrcc times as strong as required 
by MlL-F-5591. 

Background 

The dispute actually had its begin- 
nings in 1952 when the 82nd Congress 
passed Public Lasv -156 in favor of 
procurement standardization for the 


services. Their investigations had led 
them to believe tlic lack of standardiza- 
tion svas costing the taxpayers exccssise 
defense fitnds- 

•Ihcrc are 1,200,000 lino items of 
supply in the ,\ir I'otce. and nil of 
these arc being subjected to stand- 
ardization rcsiess-, according to Don 
Smith, of the Air Materiel Command's 
Catalogue of Standardization Disisioii. 
I'asteners are but one of the many 
items sshich can be simplified, lie 
added, hosveser, that the Air l•'otce has 
no intention of railroading anything 
through; standardization is strictly a 
teamwork proposition. 

The Tumloc fastener svas invented 
by M. Hatton at the Aircraft Materials 
l-aboratorv, Wright Field, during 
W'orld War 11. It is described in 
Patent No. 2.410,4-H, dated No\'. 5, 
I94S, and assigned to tlic United 
States Government. 



New Propeller Test Stand 


A gyroscopic test stand to lest propellers 
under 'conditions of sibratorv stress is a new 
operational tool at the Ptoi>ellet Labora- 
foTV. Wright Air Development Center of 
the Air Research and Dcvelopracnl Coni- 
inand. ^ ^ 

large steel drum, which is evacuated to a 
.simulated altitude of 165.000 ft. 'Ihc pro- 
peller horsepower requited is reduced in 


20.000 iip.,^n be spun wfth a 60-hp. 

Superimposed on the iiomial rotation of 
the prop is rotation of the eutirc sealed 
drum containing the test unit at speeds up 
to 25 ipiii. The gvtoscopic action set up 
by this dual lolalion produces sibratory 
stresses similar to those in fl^ht. 
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U. K. Direction Gyro 
Enters U. S. Market 

Tnc Allied Instrument Manufactur- 
ing Corp., Houston 17. Tex, is. has been 
appointed exclusive U. S. distributor of 
Ihc Model 2-DG gyro direction indica- 
tor inaimfatturcd by Smith's .Aircraft 
Instruments, Ltd., of Kngland. 

Features of the .lit-drivcii 2-DC in- 
Stiumcnf include; low ait volume con- 
sumption of about one cu./ft. min., 
about half the volume nonnally re- 
quited bv air-driicn gvros, according 
to Allied.' 

The low ail use allows the unit to 
operate at higher ceilings than conven- 
tional gyros nr permits a dual iiistsilla- 
tion using a single source of vacuum. 

'llie 2-DG is virtually spill-proof, 
bas ing a full 85 degree freedom of inner 
gimbal moicment in pitch .ind bank. 
If the gs'ro does topple, an integral 
erecting mechanism restores the in- 
strument to its proper attitude within 
seconds, eliminating the need for a 
caging deiice. 

Ilcading information is presented 
on a vertical card. An adjustable course 
pointer, iihich can be pre-set by press- 
ing in and turning a knob in the center 
of the instrument's dial, shows student 




pilots the presentation they will en- 
counter in operational ;iirctaft- 

Tlic 2-DG's mounting centers coin- 
cide with those used on standard gyros. 
Unit’s weight is 2 lb.. 15 oz.; its maxi- 
mum recommended \ibration ampli- 
tude tolerance is 0.004 in- 

KLM Planning 
New Warsaw Route 

KLM Royal Dutch Airlines is re- 
ported planning to inaugurate a service 
between .Amsterdam and Warsaw in 
May with two flights a week. . . . KLM 
reports passenger bookings in January 
and bebruan- were up 30% over the 
similar 1955 period. 


AiROIESI 

qualify 

IT! 

Complete Environmentoi - 
and Qualification Testing * 

to Military Specifications. 

FAST 

eFfie«NT^jj^O„,CAL 


COMPRiHtNSIVS fACIimeS 

HYOIAULIC, ELECTRICAL, 
MECHANICAL, ELECTRONIC, 
FNEUMATie EQUIPMENT 


1ER0TEST 

"laboratories INC. 

15-35 129lh Slraal 
College Point, 1. 1., N. Y. 
INdapendonce 1-7272 
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I Radiogiaphy revealed considerable iniemal 
■ shrinkage with original casting tedtiiics — sug- 
gested a change in gating. 


2. 


Radiography, after a change in the "in gate,” 
showed that there was deRniie progress in 
eliminating shrink. 



Radiography shows how to correct Shrink 


Ndore and more cases like this occur 
every day. So it’s easy to see why pro- 
gressive suppliers of quality castings 
make continually greater use of radiog- 
raphy. It points the way to sound pro- 
duction quickly — gives assurance that 
EASTMAN KODAK COMPANY. X-ray Division, Rochester 4. N.Y. 


only high-quality work is delivered. 

If you would like to take advantage 
of radiography in your operations, talk 
it over with your x-ray dealer. Or 
write to us for a free copy of “Radiog- 
raphy as a Foundry Tool.” 


Radiography. . . 

another important example of Photography at Work, 




New Swedish Missile 


Tlie development of on cvpccimcntol 
guided mi&sile intended for the RovhI Swed- 
ish .-\ir Force and designed to intercept 
supersonic aircraft, has been announced by 
tbc Swedish government. 'Fhe missile 
(above) has been under development since 
1954. S|iceds up to Mach 5 hove been re- 
ported for the mtssilc, which is es|sectcd to 
reach production by 1959. For the year 
1955-56, the Swedish government allucatcd 
$700,000 for missile development and $1.2 
million for procurement. Hie 1955-57 
budget includes $900,000 for development 
work and $1.6 million for missile procure- 


Additions Made to 


Titanium Literature 

A major contribution to technical 
literature orr titanium has been made in 
a series of reports prepared and issued 
by the Titanium Metallurgical l.abora- 
tory of the Battelle Memorial Institutc- 
A total of 3$ comprehensive reports 
has been prepared at the Laboratory; 
20 of these are available to indtrstry o 
request. The arailable reports and their 
numbers are listed below. Requests 
should be addressed to Titanium Metal- 
lurgical Laboratory, Battelle Memorial 
Institute. 505 King Avenue, Columbus 
1, Ohio. 

^ Problvrn^ of Clolaycd 


i Prlnelpl«« a 


I PraeOcal Aapacta o 


■e Tllanlum AllDya. 




Meiallurey of Titanium Alloys. 


r InteralUlal and 


I) EV*-et of (Isdroaeo on the Pronertles 


a and Slip Systems of Tlucium a 


t .Vntijroitinx c. 


for Titanium. 


id Lubricants 


New Use for Film 
Found by Pan American 

Pilots on Pan American World Air- 
ways’ Pacific routes are being qualified 
into some airports by studying the 
approaches and general lavout througli 
motion pictures and other training de- 
tices- rather than actually flying into 
the fields qn checkout runs. Tire iiew 
.system, tvhich PanAm estimates will save 
540.000 a year in the airline’s Pacific- 
-Maska Dir ision, has been appror ed by 
Civil Aeronautics Administration. 

Basic feature of the system is tlic 
use of wide-angle movies, sliot at the 
airports during approach landing, to fa- 
miliarize pilots with peculiarities of ter- 
rain and special procedures. The train- 
ing takes place at the dis’ision's San 
Francisco headquarters, witii lectures 
by nietcrologists and cheek pilots sup- 
plementing the films. 



battery of airborne! 
SynCamEoas in the smclc plane 
not only provides synchronized 
_ frames for stereoscopic piorting _ 
B of rcKket irajeaory — but also! 
shows aircraft attitude and records 
arrack radar and instrumenr panel 

® Flight Research SynCambras ® 
are the only airborne multi- 
synchronous cameras with ««/o- 
£ anrf/c maicbed-fraf»$ giulysis ■ • • J 

• Single Irema 'ate, to 10 frome, 

! per Hcond (or higher an ipe- | ^ 

These Flight Research 
SynCakseras have eliminated 
hundreds of hours in daca reduc- 
I (ion and analysis lime in fire 
control evaluation, military flight 
testing, missile tracking and bomb 
sporting. " 


SYNCAMEiaS. 


Model IV.C as m 


ox 1-f 4 Byrd Field Richmond I, Va 
West Coott billrlhutDri 

r FIIbM Risetrch, he. ” ” 

■ lu I F, 4 Byrd Fitig, aichincnd i, «a.*| 
yesr StnCimi^s. ^ flmtat on H 
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Australia Develops New Rescue Vehicle 


Melbourne— A new airport fire-fight- 
ing and rescue vehicle developed by 
Australia's Department of Civil Asia- 
tion can lay a swath of foam to the side 
of a burning plane and then cut a hole 
through the fuselage to provide an emer- 

®'"%^soon artheTol^has been cut. the 
gers and crerv as they flee the fuel-fed 


is the 2i-ft.-diameter trepanning saw 

rnm, to rip into the plane's struetute m 

deg. above the horizontal. It incorpo- 
rates a flange to prevent too-deep pene- 
tration into the cabin to avoid injuring 
persons inside. The cut-out circle usu- 
ally comes out with the saw, its develop- 

:"’’3'‘6Cr;p%rsr£,:: 

W'indows are heat-resistant glass. Shiit- 
piolcctto i„ m of iotOOK hoot. 

sirSlFiviiS 

zr-'::oV?=J'.o?'.',‘5 

the saw is operated from the truck's 

trie cable is also provided to help free 
any passengers trapped inside the fu- 
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WHO'S WHERE 






AVIONICS 


/ Oew LINE 



DEW Line 


Uy Pliilip Klass 

North of the Arctic Circle— Tire con- 
struction pliAsc of the Distant liarly 
V' iiming (DEW) Line is nearing coin- 
picticin. Dozens of radar stations arc 
being built on a 3.000-mik- stretcli of 
inliospit.ible arctic wasteland along the 
TOtli Parallel. \Mteii finished hv the 
end of 19". the DliW Line should 
provide an extra two or more hours 
warning of jet-bomber attichs coining 
over the northern polar region. 

A visit to four DEW sites and views 
of sescral others from the air. ptoside 
impressive ctidciicc that this dilEeiilt 
consttnctioii project is over the hump, 
'llie L'S.\h‘ .sa\ s the project is on sched- 
ule. 

N'isitors to the DEW Line, liowcscr. 
arc presented bs- inilitaiy security from 
saying whether installation of radar 
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SURVEY TEAMS, flossn into isoliitcil .\retie to establish DI'.TS radar sites, braved sO-75 hclim-zem teniperatHrcs and lOll mile-hr. «inds. 



New Security Net Being Forged in Arctic 


equipment is under wav or will soon 
begin- 

Thc S-t00-mi1ik>n project is being fi- 
inmeed by the U.S. Rnniiing north of 
the Arctic Circle from Alaska to Baffin 
Island near Greenland, it is l.sOO miles 
in adsance of the present Pine Tree 
Line (49th Parallel) and 1.000 miles 
above the Mid-Canada Line now being 
installed bv Canada on the 55th 
Panillcl. 

ITic earlier warning should provide 
additional time to; 

• Launch Strategic Air Command 
bombers and give them a running start 
—a major deterrent to any aggressor. 

• Muster air defense forces, including 
reserves, enabling them to strike before 
cnems’ bombers teach strategic areas. 

• Alert cisal populations. 

DEW' Line information on hostile 
aircraft will be "collected, sifted and 


transmitted" to .kl.iskaii and Xortlieast 
■\ir Defense Comiiiaiids and to Cana- 
dian and U. S. air defense headquarters. 
Tire data svill then be fed into the new 
SACE (Semi-Automatic Ground Kn- 
vironment) eoinpiitcrs "where iieecs- 
sat\,” according to Maj. Gen. James E. 
Briggs. Assistant IISAE I'lcpuh Chief 
of Staff/Operations. Gen. Briggs indi- 
cates that some DEW Line .stations 
will has'c the capability rif eonttolling 
interceptors and guided missiles whcir 
they become operational within the 
lioiinds of DEW' Line territorv. 

Tho DEW' Line svill use- thfee tapes 
of radar stations; 

• Main, emplosing a robating soneil- 
lancc radar and including inainteaianee. 
rc-.siippU and operational capabilities. 

• .Auxiliary, employing identical rotat- 
ing radar but lacking the logistics sup- 
port capability. 


• Iiiteniiediatc. emplos'ing a non-rotat- 
ing type melar whien puts up an "elec- 
tronic fence” to fill gaps in the cos crage 
of the rotating raefars. This radar is 
similar to those em])loyed in the Mid- 
Canada Line. 

Basic radar line-of-sight limirations, 
in combination with the earth’s curs'a- 
ture. means that rotating radars would 
have to be located at ap])roximateU lOD 
mile intervals if cosemge dosiii to 
1.000-ft. altitude is required. .Approxi- 
mateh 60 radar sbitions— 50 main and 
auxiliary and 30 gap fillers— would be 
needed on this basis for the DEW' 

.Automatic alarm circuits will sound 
nhenever an aircraft penetration imago 
is detected, thus eliminating the tedious 
monitoring of radar scopes. 

•A majority of the personnel who will 
man the stations will lie cisilums work- 
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ing muler ;i few US.U' .iiid RCAI' 
ters iit the iiiiiiii >tiiti(ins. Ccni. Btiggs 

■'As tlic iumil)crs i)f people to lie 
'iipported (in the Aretie) increase, the 
support effort itself rises in n nnich 
steejjer ratio. 

■'I'or tlii' reason, tlie people \vl>o are 
III operate these installations iimst , . . 
possess the greatest luinibcr of com- 
liiiiations of skills wliieh we can find, 
'i he outdoor n orker nnist be a biilldo/cr 
operator, rigger, lugh-tcnsiini repinrinan 
:.iid diesel ineehnnie. lie should be mil- 
lore, emotionally stable and expcricneed 
III this tnide. It is obviously uiiecononi- 
it-al to hasc this sciy spedalize'd cate- 
gory of military personnel svhcrc there 
is no other need for them in our de- 
fense establishment.” 

federal I'.lecfrie Corp., a snbsidiars' 
Ilf International Telephone & Tele- 
graph. has been selected from among 
scscral Ih S. and Can.idian bidders to 
ni.ni the PIsW line. Its personnel will 
begin training ssithin the near future 
iindtT sn)senision of Western Electric 
Co., a snhsidiaiy of .American Tele- 
phone and 'I elegr.iph Co. ^\■cstcm 
Electric is prime contractor to US.\F 
on the DF\\' I.ine construction, 

ECM ond ICBM 

To the question of svlicthcr the 
1)IA\' Line stations could be iammed 
by enems' eoiintemicasurcs, Briggs an- 
swered that anti-MCM techniques arc 
hein| cm|sloyed in the radar’s design 
M lietes cr their incorporation would not 
dcla\' r)l'A\’ Line stliednles. Briggs 
iiiclicated that the scry act of jamming is 
in itself an advance notification of ag- 
gressive cncinv action, which is what 
the DF.M' I.ine is hitenelcd to provide. 

Rcgarding the DEW I.iiic's effective- 
ness against intercontinental ballistic 
missiles, Briggs said onis that ‘when 
thev are an immediate threat. «e nil! 
I’.ave to meet it.” 

Observers familiar witli present ra- 
diirs gencT.ills eoncede that greater 
ranges and better resolotions ssill he 
required to meet the ballistic missile 


thre.it. Ilowescr, nc'v and improved 
mdars. communications nr other «|iii|i- 
inent can be substituted for present 
units if and svhen they become as ailable. 
Arctic Beachheads 

Construction of the D1'A\' Line w.is 
no brief engagement against the Arctic’s 
’(l-?s bclovs zero tanperalurcs. It 
called for tlic establishment of |ierma- 
iicnt radar sites at isolated spots along 
,1 barren desert cos eted b\' ice and snosv 
for much of tlic time. 

I’liesc permanent bcaehlieads had to 
lie built so that men and ennipment 
could lisc and work efficiently cor an in- 
definite period. This requited appeoxi- 
niatels ISO, 000 tons of material during 
lOii, the first year, witli perhaps mv 
other IZS.OOO toii.s slated for this year. 
The .\retic provided only gras ci and «a- 
tcr; even thing else— hiinsing. food- bull- 
dozers and r.idar— had to be transported 
to tlic sites by airlift, sea-lift, pataelinle 
drop, citcrpillar-drawii sleds and/or 

'l lic US.\K and commercial air car- 
riers brought in nc-atU iO.OOO tons of 
material or some >0T' of the first year’s 
supplies. 

This imprcssisc figure docs not 
fully record the airplane's contribu- 
tion to the OEW Line projc'ct. With- 
out the airlift, ivork would have been 
delayed six months in starting because 
the sea lanes are 0 ))eii mils for onc-or- 
two Sleeks during late August and 
earls Scptciiibcr. \VitIi the airlift, ssork 
cmiid begin carls- in 19i5. 

Morexiser, because the short arctic 
constmetion season runs from May to 
September, little emild base been ac- 
complished niitii the following May if it 
had not been for the tunning start made 
)sossiblc by airlift. 

Construction and lisiiig needs ate 
[Hfficnlt to anticipate in flic unpredicta- 
ble .\rctic, so one of the airlift's greatest 
tontrihiitions ssas snpplsiiig the daily 
tmc't|enc'v needs of the c'oii.striiction 
camps during the arctic ss inter. 

l1ie Douglas C-124 Glohcmastcr, 
flossii by the ISth -Air I-'orcc. prosed it- 
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The right people 
with the right facilities 
produce the 
right solutions 


“Packaged” 

to deliver top performance — 
anywhere 


T his “package” can go anywhere. 

any lime, in modern, high-perform- 
ance aircraft, and deliver elTeclively in 
America's defense. Ic is an electronic 
countermeasure system. Designed, en- 
gineered. and ''packaged” for minimum 
weight, the equipment provides maxi- 
mum reliability and lop performance 
under extreme conditions of humidity, 
allitude, shock, vibration, and tempera- 
ture differenliul. 

Engineered in Che Buffalo Engineering 
Laboratory ofSyivania's Electronic Sys- 
tems Division, this highly advanced elec- 


tronic system employs subminiature 
tubes, transistors, and printed circuits in 
a package which is itself subminiaturized. 
Despite its complexity of design and pur- 
pose, it is engineered for quantity pro- 
duction in the Division's Buffalo plani. 

In all ofSyivania's Electronic Systems 
Division inslullutions, the right people 
work with the right facilities, within a 
sound managerial environment. Thai is 
why they have produced the right solu- 
tions 10 a variety of problems, and have 
made such important contributions in 
the fields of aviation electronics, guided 


missiles, countermeasures, communica- 
tions. radar, computers and control sys- 
tems. Whether the problem is military 
or industrial, Sytvania's business is to 
come up with electronic solutions that 
are pniiluciblv. 

In addition to its Buffalo Engineering 
Laboratory and manufacturing facilities, 
the Electronic Systems Division has in- 
stallations at Waltham, Mass., and 
Mountain View. Calif,, staffed with lop- 
mnklng scientists and engineers, and 
backed by Sylvania's extensive resources 
in the electronics field. 


SYI-VANIA IS LOOKING FOR ENTERPRISING ENGINEERS 1 

Syh-aiila has iiKiiiy opportmiiiws In a »'idc range Eduard W. Daly, Manager of Personnel, Elee- 
of defense projects. If you are not now engaged Ironic Systems Division, Syhania Electric Prod- 
in defense work, you are invited to contact nets Inc., 100 First Avenue, Walrliam 54. Mass. 


^ SYLVANIA ^ 

SYLVANIA ELECTRIC PRODUCTS INC. 


LIGHTING • RADIO 


ELECTRONICS • TELEVISION • ATOMIC ENERGY 






How G.E.’s 20-year antenna background can 
help make your radar system more effective 

6 6X3inpl6S show 6xp6fionc6 in sll 3f03S of lond* 3nd ship~b3sod ootonns work 









Engineers and Scientists Appiaud 


Typical of AvutION ’STpex's siifF of ea- 
pericnccd cniinecr wriler^ ia Avionics 
Editor Philip J. KlUbi, author of the cx* 

-iBlcm. Mr. 

I pradualcd in Eicclri* 
I cal Engineering from 

I 1941, joined General 
I Elect ric, and spent 


phases of CE'e ovionira activities including 
Are control, dighl control, navigation, and 
inatniinentalion joining AvisTtoN Week in 
1953, Mr. Klasa ia a member of the Amero 
can Institute of Electrical Engineers In* 
stitute of Radio Engineers inteitiber of IRE 
profeiaional groups on Aeronautical and 
Navigational Electronics, Coiiiniuniralioni 
Systems. Electronic Computers, Radio Tele* 
metry and Remote Control, Component 
Parts, and Management), Aviation Writers 
Association, and Delta Sigma Rho. 


In January, 1936, Aviation Week raptured the attention of key 
engineers and scientists throughout the aviation world with an 
exclusive report on Inertial Guidance. Here area few of their 
comments taken from over 1,200 world-wide responses. 

. o very lucid and I'n/ormafi’ve series . . 

navisation systesu oirr. 
sreatY ovaoscocE co. 

, , the staff and students of the Specialists Navigation course , , . hove 
found your series of articles . . . most valuable." 

. . articles of this type provide a service to engineers concerned with 
avionics that is not available anywhere else . . 

“/ have just returned from a two-weeks trip to Europe. . . . In both Eng- 
land and Sweden, people made reference to your series of articles on In- 
ertial Guidance. The engineering people, particularly those at SAdB in 
Sioeifen, were most complimentary about your articles. ” 

VICE 'EESIOENr, AEaONAUtlCAL DIV. 
MINNEAFOIIS HONEYWEU aSGUlAYOl CO. 

"Our scientists are eager to gel the reprints and will make good use of 

“Your series of articles on Inertial Cuiifonce have been remarkably 
interesting." 

rtENCH MINISTIY Of NATIONAl DtrENSE 


Inc,, 330 Wost 43nd Straot, Now York 36, N. Y,i Olliir ASisnliisg IsIm Ollim: Atlanto 3, Go,, SOI liisdti* 


McGraw-Hill Publishing Company, 


Ufthicsti Avs, Ctovaland 



mn Inertial Guidance Report 


“You are to be commerirfed on the e.xcellence of these articles which will 
be valuable here." 

U.S. NAVAI OtONANCE TEST STATION 

- . our engineers have followed the series with intense interest." 

STANroro ieseasck institute 

ENCINIEEINC DIVISION 

“. . . enjoyed and profited very much from your recent series of articles 
on Inertial Guidance." 

fASNSWOETH ElECTSONICS CO. 

"This reprint . . . should be of value to me in my work. Other articles of 
a generally similar nature, such as the one on Tacan in the issue of last 
September 26, are of particular interest and value to all of us engaged in 
electronics and/or avionics." 


“This . 
“h is , 


HUCHES SSSEAKH I 


les has been of great value to me . . 

CENEtAL SADIO COWCANT 


cry helpful series to the group here in Aviation and Computers." 

HOUOAIllE INOUSTEIES. INC. 

SESEAtCH a ENSINEEEINS DIV. 


“/ icould like to congratulate you on your series on Inertial Guidance. It 
was clear, well written, and done with your characteristic thoroughness.” 

DESI6NEI 

HAMILTON STANDARD DIV. 

UNITED AIRCRAFT 


This Enthusiastic World Wide Re- 
sponse lo Aviation Week’s report 
on a new technical devciopmeni is 
one more example and proof thal: 
Engineers, scienlisis and manage- 
nienl personnel, the men who have 
the huying power, read Aviation 
Week more than any other publica- 
tion lo keep aiireasl of new tech- 
nical developments when they hap- 
pen, and while lltey are still of 
interesl. 

Your advertising sales message, 
placed in Aviation Week will gel 
attention from the men who are 
vilalty imporlanl lo your business. 


AVIATION WEEK«« 

HoliwisI link liSg. Oatroit 36, ^ich,, tU rnwbicBI lldg., London E. C, 4, Cnglond, 9E forrirgdsr SUM. Los Angolos 17, Coiif., 1 125 Wnt SliTti St. 
Pittsburgh 33, Pa„ 73E*t Ollw lldg. Phiiodolphlo 3, Pa., IFiS oiiE Soniik SIntli. Son Francisco 4, Calil., U Fell Sli»l. St. Louie 3, Mo., (tnlliailil lUg. 




Where Aviation Engine Lines Must Resist 

TEMPERATURE, CORROSION 
VIBRATION, PRESSURE 

TITEFLEXf/e//6/e METAL HOSE 



Titeflex Flexible Metal Hose made from brass, 
monel, inconel, bronze, and stainless steel, conveys all types of 
organic and volatile liquids within an txlreme temperature and 
pressure range for every type of aviation engine - . . including 
the most advanced jeu and engines still on the drawing board. 

Some of its applications as a metal hose or component pan 
for both jet and reciprocating engines: 


> Oil lines 

• Fuel lines 

> Ignition harness 


• Air lines 

• Wiring harness 

• Thermocouple harness 


Cemplala Engineering and Field Service 

Titeflex flexible metal hose is made In a range of alloys to meet 
the individual customer’s specifications. In aviation, as in other 
fields, our engineers and designers are glad to work with you 
on development problems — from design and mock>up to final 
performance. Let us help you solve your connection problems 
— write today for literature. 



DEW Linp Avionics 
Su)>plicrs 

I’niicipiil Anns conttibuting tu the 
DKM' Line prognan as siib*cuntnictr>rs 
to M'cslern F.lectric: 

Hell Telephone Lnborutories. Aiiie/i* 
cun Muchine und Foundrs, Bluw Knox. 

und Motorola. Collins leportedlv b sn|i. 
pbing scutter cmnnninicnHons cquiis- 
ment, Kustheoir some of the ludur. 
Motorola is bclicrcd to be fnmishiiig 
inicToo'uvc link equipment. 


:ind Niitiimal Bureau of Standards, jiro- 
\ided the soUitimi. ft imoHcd the use 
of s’crs' and ultra-high frequencies 
(VHI-'.'UUK) which, though not af- 
fected by atmospheric disturbances, 
were )srcviijus!y thought to be limited 
In line-of-sight transmission distanccs- 

Scicnti.sts established that by going 
t(r vastlv liighcr transmitter powers, 
large high-gflirx antennas and exttcmelv 
sciisilirc receivers, enough VHI'’ and 
UHh' aicrg\ could be bounecd or scaf- 
fered off the ionosphetc and tro|x>- 
sphcrc to e.xfcnd useable nmge of N'lll' 
to 1,200 miles and the range of Ulll' 
to iihmit ’’0 miles. 

'I'licsc .seatter techniques opened the 
«av to iniiig llflF to intercomicct in- 
disidual stations laterally across the 
DF-W lane and VlIF communications 
to link the DF.W Line with U. S. and 
Canadian ;iir defense centers. 

Experimeistal DEW 

In test the feasibilih' of the DKW- 
I.iiie eoiicept. gain fir.st-li.md knowledge 
of aretic constriietioii problems and 
esahiate the reliability of tlie nen seat- 
ter frmiinuiiieations, the .\ir l''atec late 
in 10i2 asked M’estem Klcctric Co- to 
build an experiincnt-.il segment of the 
line in .\1aska. 

Calling in specialists from IT Hell 
S"tem operating companies, a Cana- 
dian affiliate, the Bell Telephone laibor- 
atorics for ssstems engineering. West- 
ern I'.lectric laimehcd a crash progr.im 
It) eonstnict and put the experimental 
segment info operation within a year. 

Miigincering and procua'ment went 
on in parallel because there «'.is less 
than three iinmth.s to assemble the 
neecssatr materials for airlift to the 
sites and onh two additional months 
for rounding up the remainder of the 
supplies for sea lift. 

Prototrpe stations were built in 
NortUn csIem Illinois to provide a train- 
ing ground for tcelinical personnel be- 
fore they left for the .\rctic as well as 
to cheek out the design of the radar 
and eomnnniicatiuns equipment. 

I liese sites also pros ided iiifornia- 
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fion on the nunihcr and tsjsc of com* 
|)Oiicnt failures which might 1 k' ex- 
pected. enabling the com|wny to better 
plan the number and b pe of spare parts 
which would be needed at the .Maskan 

During this .sruiic perir)d (.spring of 
1953) flic company made low-Tc>el 
aerial reconnaissance flights iilone the 
TOtli Parallel, from -Alaska to Baffin 
Island in the east, studied aerial pliuto- 
gtaphs made available b\ the Ikoval 
Canadian Air Force and anah/ed the 
sea and air-lift supply problems. 
Feasibility Fixed 

'I he Alaskan segment was completed 
in Nmember 1933. Ksaluation tests 
and area snrxc\ studies indicated that 
the full 3.000-niilc netnork was feas- 
ible. Howocr. the .\kiskan sites pointed 
np certain changes In .stafinn design 
better suited to arctic existence. 

The original .Alaskan sites teere laid 
out with a main corridor from which 
anus extended at right angles. Oriffing 
snow piled up at the cornets of the 
anns and the main corridor. The iicsv 
DKW Line sites are laid nut with all 
inn'fs (modtilcsl installed in one or two 
in-line '‘trains'’ pointed in the direction 
of the pro ailing wind. I he imidulos 
are mounted on stilt-likc platforms 
which permit snow to bloss- under them 
wiHiout piling up. ’I'hc radar antemiiis 
will be mounted on a steel .striichirc 
" liich straddles flic module train. 

Secanse a 'tiajor portion of tlic -sta- 
tions noiild be located on Canadian 
soil, arrangements had to be worked 
out between the two governments. 'I'lris 
was accomplished late in 1954. W'est- 
cni F'.IccIric was again asked to assume 
prinx; contractor rcsponsibilih- for erect- 
ing the DFA\' Line. Tin's rc.sponsihility 
meinded engineering, proeiircment, 
Ir.iiisportation, cnnstnictioii, inst.illatinn 
and filial operational testing and train- 
ing of DKW Line operating per.sonncl. 

Western Klcctric set up a Defense 
Projects Disisioii in \’esv York, where 
the IIS.A)' also establi.shcd its DKW 
r.iiie Projcft Office. 'Ilie Project Office 
iiHuded representatives fmin the Air 
Materiel Command, .Air Defense Com- 
mand, Xnrthcast .Air Comnnmd, 
Alaskan .Air Command and the RC.AF'. 

'llic 3.000-mile line was broken down 
info three seetions-.Al.iskan, Central 
'AA'estern Canad.il and Ka.stcm 
fCaiiadah .Aetiial construction was 
siilicontracted to private contractors, 
a combination of U. S. Anns for the 
. Alaskan sectors and Canadian com- 
ixinics for the other areas. 

Before coti.sfniction could begin, 
each site location had to be carcfullv 
pinpointed so that radar would base an 
"unobstructed viesv" of the arai it was 
to coser, preferably on high groimd- 

Small .siting tOiims were flosvn into 



New... 

high -temperature 

HOSE CLAMP 

Withstanils all Stresses 
Common to high-temp 
Clamp Applications 


This new cushioned TAleflex 
Hose Clamp is made from 
tempered stainless steel. It is 
lined with die-rorosed metal 

cushioning quality and grip despite excessive heal, pressure, and 
the action of acids, lubricants and synthetic fluids. 

Here, at long last, is a ruggedly designed clamp with vibration 
resistance and posicive electrical bonding qualities. It is the all- 

and ocher high-temperature applications, 

Here's the ont clamp that can satisfy application on a jet 
engine. Its ease of installation plus unlimited shelf life arc addi- 
donal operating advantages. This will permit you to standardize 
-is ^ne damp — the Ulcflex high-temperature clamp. 
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Aircraft Controls 


help keep Boeing IM-99 missile accurately on course 



The Boeinj! Bomarc;, a supersonic pilotless 
inier«.eptor being devclopeii for the USAF, seeks and 
destroys enemy bombers while still distant from vital 
targets- Hlectronic devices, iiiduding Barbcr-Colman 
tachometer gcner.uors, play an important part in 
controlling its llighi path toward the target. These 
generators meet or exceed all of the requirements 
spedhed by the missile manufacturer. 


TYPIC&L BAR8£R-C0LMAM 
TACHOMETtR GEWER ATOa 


enerator used on this missile applica 
of the widely known B-arbet-Colmar 
iiors for aircraft. 


The complete line of Rarbcr-Cnlintin .aircraft controls includes: 
Actuators; Positioning Controls; Temperature Controls: Small 
\fotors: V.ilves; Ulcr.a-Sensitivc Relays; Thermo-Sensitive Ele- 
ments W'rite today for liter, inire or consult the Barber-Colman 
engineering sales office neatest you . . . Los Angeles; Seattle; 
Baltimore; New York; Montreal, 


6arber*Oolman Oompany 

DEPT. 0, U22 ROCK STREET, ROCKFORD, ILLINOIS 


the blustery Arctic in ski-cquipped 
planes during the winter of 19?4-55- 
TIict landed, and li' cd, in areas so re- 
iiKitc and desolate that most had never 
kmissn even the hardv Kskimo. 


Close 


I the heels of the ! 
the fitsi 


groups, also by ski-planes, to measure 
the tliickncss of the ice for suitabilits 
as ;i landing strip. small strip was 
cleared to permit C-47s and C-lbs. 
flown bs conimeteial catricts, to come 
in with' a small 7-tim D-4 ‘'cat. ' (In 
sonic cases, the D--I "eats" ivcre paia- 
ditippcd bv C-119s into the sites.) 

Ill a bootstrap type operation, the 
small "cats" were used to clear 6,000 
foot runways on the ice which pcnnittcxl 
the C-12-ts to come in bringing larger 
20-ton D-8 "cats." Ihe anival of tiie 
])ig D-Ss was wcleoine bceause .strong 
arctic winds frequenth blew snow b.iek 
on the ice strips about as fast as the 
smaller "eats" could push it away. 

Once a strip was secured, personnel 
and materials were flosvn in. and eainp 
eoiistrueticm began. Coniinunications 
equipment and ineagei mnigation aids 
in the form of a low-frequency radio 
he.ieoii followed. (T he store is told of 
an airlift pilot who tetumed to liis base 
unalile to locate the construction site 
Ixjeausc he tould not tunc in its radio 
beacon- The beacon was part of tin 
cargo he was carrying to tlic sitc.l 


Modulor Construction 

The DKW Line stations arc ton- 
stnicted from standard prcfabric-atcd 
lO-font high modules measuring 16 x 
2S ft- lined up to form the "ttaiii." 
Tlic intermediate (gap filler) site con- 
sists of a train of five modules; the 
auxiliary site consist of a train of about 
27 modules, while the main stations 
consist of two 25-modulc trains with 
a connecting crosswalk forming an "H" 
sluipvd Structure- 

Some modules arc fitted as living 
quarters for DEW Line operating per- 
sonnel. Others will house the radar, 
communications and power generating 
equipment. Still others proiide kitchen 
and recreational facilities. 

Becau.se of the shortage of water, 
particular!)’ during the winter, fire is 
much-feared in the Arctic. The modules 
tlicrcforc arc conslructtd from insulated 
panels which arc painted with firc-rc- 

Thc modules also liave elaborate au- 
tcmiatic fire detection and extinguishing 
systems, both carbon dioxide and water 
sprinkier. 

Metal "firc-bteak” modules are in- 
stalled at kc)' points along the train to 
isolate tire power generation, electronic 
equipment and living quarter segments 
from one another. 



mSl RADAR COMPONENTS fabricated by Laielle help make 

QCfwjneed concepts in the use of electronics a working reality. Lock- 
heed's unique picket plane is such— a complete airborne radar search 
and control center for both offensive and defensive operations. Images 
fed by tAe "piggy-back” radar to the control center radarscope give 
altitudes of all aircraft within radar range. 

Radar Reflector and Reflector Support for the plane's complex 
height finding system were designed and produced by Lavelle in 
close cooperation with Philco Corporation. Like the intricate Radar 
Console housing, also mode by Lavelle for Philco, they are typical 
of the precision components fabricated Lavelle for leading elec- . 
ironies, jet engine, and aircraft manufacturers. 

A new brochure describes Lavelle's specialized fabricating facilities. 

I Write for a copy iwtAoue obligation. 

LAVELLE AIRCRAFT CORPORATION • NEWTOWN. BUCKS COUNTY, PA. 
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Engineers and Scmnitttit cr«alive and rewarding opportunit 
exitt for pll type! of technicol specialists in the research a 
developiiKnt of power devices. Send complete resui 

and salary requi^mifrts to employment manager. 




REACTION MOTORS, INC. ^ 


RMl POWEIR ENGINEBRINp ^ developing a new concept 
for safer, n^re reliable ej^tion^sjist^B— another example of in- 
creasing d^rsification ^ the ^{^lication of rocket technology. 


;W U ERSEV 


Soviet Avioiiica. I‘art II; 

Soviets Can Match U. S. Avionics 
Within the Next Three Years 

The Soviets will pull abreast of Western tcchnologv in tlic field of 
electronics within the next three years. 

'lliis vicsv of a top German scieirtist is based upon eonversations with 
a dozen German electronics engineers who recently returned to the West after 
10 years in the USSR and upon his own observations from “across-lhc-bordcr" 


of the Sosict world. 

'I'lic scientist, for ubrious reasons, has 
requested .iiicmymity. |•'c)r the purposes 
of this article he will be referred to as 
"Dr. Btjmi." 

The fact that the Russians ha\e re- 
turned practically all Gctmati cleetronie 
scientists, .is the> earlier had done with 
Cennan rocket and aeronautical experts, 
indicates the Reds believe they have 
nothing further to learn from them. 
■| his is understandable since the Rus- 
sians kept the German scientists iso- 
lalcd from new Red adsanccs so that 
the state of the Geinmn scientists' 
know-lio'v. in ,i number of fields, is 
limited to the prc-19-15 period. 

No Reluctance to Copy 

The Russians haic shusvn no reluc- 
tance to copy Western and U.S. elec- 
tronic equipment designs, despite their 
recognized natirc competence in manv 
scientific areas. However, like the Japa- 
nese before them, tlicv do not stop with 
copying. 

Dr. Braun has been told that the 
Sm icts "almiys have working models of 
the latest U.S. equipment.'’ He reports 
that the Russian.s have built and pres- 
ently arc testing a U. S. Tac.in nasiga- 
tion system, one of out more recent 

This in itself is not too surprising 
since Tacan equipment has been in 
limited production for at least three 
years, and full design details were dis- 
closed at .1 Covcrniucnt sponsored sjin- 
])osium last November. 

How Do They Get It 

The Russians has c several ways of ob- 
taining the latest cleetronie equipment 
and/or design practices. Dr. Braun re- 
ports. Among them; 

• Espionage. Through misguided idcal- 
i.sts, nr paid espionage, the Reds gain 
much electronic design information. 
Dr. Braun cites the ease of the cxccu- 
tisc of .1 large U'estern industrial firm 
nhose private chauffeur turned out to 
be a graduate engineer employed br- 
the Sosicts. 

♦ Buying through neutral nations. It is 
not unusual for a West German elec- 
tronic manufacturer to receive ncarlv 
simultaneous letters from Sweden, Italy 


and Ssvitzerlaiid, each asking fur a quo- 
tation on identical quantities of the same 
])iccc of equipment. The Reds also try 
to buy directly. Recently ;i West Ger- 
man manufacturer of electronic test 
e(|nipment turned down a single Rus- 
sian order which svould har e taken the 
hnn's entire output of instruments for 

• Technical and trade publications. The 
Rassiaiis base set up a centralized tech- 
nical intclligciKC group. Dr. Biauii 
reports, consisting of a few special 
academies which carefully scrutinize all 
technical iiifomiation appearing in the 
Western technical and trade publica- 
tions. Such information is then dis- 
.scininated to Russian cngiuccring groups 
which have need for it. Despite security 
censorship and deletions from tcelinical 
articles. Dr. Braun beliescs that Red 
scientists arc able to "read betsveen the 
lines" and piece together the missing 
teehimlogy. 

However, the Russians also tceognizc 
the importance of cross-pollenization of 
technical ideas. In the electronies and 
communications field alone, they have 
about tsso dozen publications, accord- 
ing to Dr. Braun. This approximates 
the number of similar putslications in 
the U.S. 

Red Components Lag 

The most serious chink in Rvissi;i's 
electronic annor is the inferior quality 
of their components. Dr. Braiiii reports. 
T’his suggests that the Russian .Air 

itm in its asinnics cquipiiieiif. P(K>r 
quality results from the Sosiet’s failure 
to master tecliniques for mass produc- 
tion of components, svliich has brought 
about the extremely high standards 
found in the U.S. 

West Kiitopcan clcxtronic compo- 
nents also generally fall short of U. S. 
standards. Dr. Braun says. His expl.ina- 
tion for this is that the limited market 
afforded ss ithin a small countn's bound- 
aries is not sufficient to justib' setting 
up clabotutc component mamifachiring 
facilities. Western Kuropc docs not 
have the hundreds of small firms, such 
as those found in the U. S„ ivhich 
specialize in one or more types of com- 
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PIONEERING is our business 

MACHMETERS, 
AIRSPEED INDICATORS 



poncnts. Instead, most German elec- 
tronic equipment makers also manufae- 
turc most of the components which 
they use. 

Extremely Pessimistic 

Russian tccimological gains in the 
field of electronics, like those in avia- 
tion and other fields, are “a very serious 
threat," Dr. Br.iiin bclies'cs- Based upon 
continuing Russian efforts to buy pre- 
cision electronic instruments on the 
outside. Dr. Braun concludes that the 
Reds hare not yet pulled abreast of 
Western technology in this field. The 
qualih- of olcctronie equipment turned 
out in I'iast Getmam, Dr. Braun re- 
]iorts, for Srniet use is not \cr\' good. 

Iloncver, in the face of tlie treinen- 
dons number of engineers, scientists 
and technicians which the Reds are 
turning out. Dr, Braun fears that ss'hat- 
ever lead the West now enjoys in the 
electronic field will not last long. 

'Ihc serious shortage of engineers 
and scientists whicli is plaguing the 
U.S. also is a major problem in \\'csl 



BORN OF LONG EXPERIENCB 
BUILT TO HIGHEST QUALITY STANDARDS BY 


xaiieer- 


o inolh-ni flight 


^^cntial 


liciulix IhiHiU hrOer. One hig i-r-uson 


i* ibal onr i‘viiei'ien<*e goes n*av hac-k to the original Pioneer In«ln 
rnmn-il in is)|s}. .Viiolher reaiion is lh<- eMra-close rpiality 

l-'ov (‘nin|)l<-ii- inrormulinn on Ilendis Kliglil Instrmnenl.s. Fuel Klo 
Owgeii Ri'gnlulor.'. and Uquid Osygen Syalenn, 
niM-itON. BUMIIX .SVIATIOX COKPOnATIO.V, DAVFNPOHT, 


WMf Cooil 0«l<er 11T E. PiovISancki, Swbwit. Colli. | J 

J^loneer- 

^Uentrai 


1; 

1 


Tiniest Tran.sistor 

VS'orld’s smallest transistor. Philcti Type 
M-I. is so tiny that 20 nf them can be 
placed on a dime. 'Ihc PNP alloy-junction 
Uansistor comes in a welded liennctically 
sealed ease and re|xirtcdlv can ssithstand 
20.000 G's. Using three of the midgets, 
PInIco built a tinimbnail-sr/cd audio anipli- 
lier (lower foto) which delivers 80 db. gain. 
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Germany and Kutope. The solution 
offered by Di. Braun is a familiar one 
—better p.iy for engineers, greater pro- 
fcssional prestige and a bigger invest- 
ment in technical schools and faculties. 
{7‘ln‘s is the sccomt of two articles on tire 
progress of Smief -Aiionics.) 

Expansions. Changes 
In A^ ionics Industry 

Sprague Klectric Co., North .\darns. 
Mass., "ill .shortly begin construetiou 
of a new 20.000-s<[. ft. plant at Coneord, 
N- II., tor the mamifiictiire of surface- 
barrier transistors. The plant is expected 
to be in ])rnduction by this fall and to 
employ about 200 people. Sprague will 
make the transistors under license with 
I’hilco. 

Otlier tceenfly announced cxijansions 
III the asionics industry include: 

• International Resi.stanec Co.. Phila- 
delphia, inamifacturer of eomponents, 
imnouiices its iiiet|CT ssith tlicee of its 
wholly (mned siibsidiars companies: 
llycor Co- Inc.. Ilycor Salts Co. of 
Califoinia, and Ircal Industries. .\1l 
three hare been transferred to a new 
facility at 12970 Bradley ,\ve„ Sylm.ir, 
Los Angeles Cmnily. Calif., and ni1l 
be operated under the name of llvcor 
Division of international Rcsisfiiiice Co. 
William t. Mliott heads the new IRC 
dis'isiun. 

• Radio Corp. of America has estab- 
lished a flight laboratory at New 
Castle County .Mrport in Delaware, 
for tcsliiig RC.A airborne avionics 
equipment and ground radar systems. 
I'lic new RC.\ facility is iie-ar the com- 
pany's defense produetimi and design 
eciiters at Camden and Moorcstowii, 
N. J. Cfiatles L. Sharp, veteran test 
|hlut and aeronautical eii|inecr, will 
iiead the new flight laboratory. 



Airborne FM 


.\itbonic I'M tsvo-w.iy radio. Model 
-tnO-12/24, is inailiblc in three version.s 
cos'eriug the 2s-s-t me.. 72-76 me, or 
l-t-H7-t me. Ijands. rraiismittcr puts 
mit 20 to 50 u.itts. Standard nnidcl 
provides single channel operation, with 
t«(i channels asailablc if desired. The 
set weighs only 20 lb., not including 
antenna or speaker. Conimniiicatioiis 
Company, Inc.. Coral Cables, Fla. 



This is it! 


FOR JET POWER MEASUREMENT 
WITH UNRIVALED ACCURACY 
SPECIFY HORDEN-KETAY PRESSURE 
RATIO INDICATING SYSTEMS 


Combining maximum reliability with light weight 
design Norden-Ketay Pressure Ratio Indicating 
System provides you with the most accurate meUiM of 
thrust measurement assures you of optimum 
safety in take-off and fuel economy at cruise. The unique 
Transducer design is being applied to other aircraft 
instrumentation including, machmeters, high 
accuracy altimeters and air data systems. 

Kisme A«uascr-±0.01 pressure ratio at room 
temperature: ±0 02 pressure ratio from — 55*C to 
-l-70*C, ±.025 pressure ratio to 120‘C, 

HiSH iciisiiiiTr-withslands high over-pressures... 
eliminates hysteresis effects to insure long-life 
dependability Operates at altitudes from 
0 to 75,000 feet. 



IU6GC0 AESION— will meet latest military and commercial 
requirements. Engineered for simplified maintenance. 
Exclusive floating disc suspension insures accuracy 
under environmental conditions of 
MIL-E 5272A 

FlElltlllTY— three basic systems which can be 
adapted to your particular needs. Transducer 
withstands high temperatures and vibrations 
of engine mounting. 

For complete details write for data file At 654C. 


_^ORDEN-[^TAY (CORPORATION 


lastnuneot sod Systems Divisioa 
VFiley Street, Milford, Conoeeticut 
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NEW AVIONIC 
PRODUCTS 



ion with industry and government, 
of AMPHENOi's reputation for quality 
■nts, creatively engineered, amphenol is 


include the now 
Amphenol is actively engaged in cun-i 


ro-Ribbons 

are the latest result- Other contributions arc 
Subminax RF connectors and Miniature 
AN-lype connectors. All are considerable 
engineering feats for all represent a reduction 


ce, for 


For creative engineering . 
electronic components produced to the highest 
quality standards in the industry— 
specify amphenol! 


AMERICAN PHENOLIC CORPORATION 

AMPHENOL CANADA LtO. laronlo 9, onturie 




Component's & Devices 

• Adjustable precision capacitor. Model 
11. a polrstuciif unit which can be 
trini-niiitchcil to within 0.01'S. Ii.is an 
adlnstmcnt range of 21C;. of rated capac- 
itance. Drift stability reportedly is 
better than 0-05% pet veat, and tem- 



perature coefficient is —50 ppni./dcg.C. 
Insulation rc.sist.inec is 2 ineg-incg- 
oliuis/infd. .-Xdliislablc capacitors arc 
arailablc in \arictv of sizes, s'alucs and 
mounting arnmgcnicitts. U. S. Elec- 
tronics Dcs'clopinent Cor]>., 1523 Ait- 
svay, Glendale 1, Oilif. 

• Servo amplifier. Model 1124. snuM. 
lightweight unit for airborne use. lias 
voltage gain of 25.000. Tire amplifier 
has a built-in |jrc-ani]), power supply, 
and operates from 115 v.. 400 cps. In- 
put f.m be cither a single d.c. signal 
or the difference between two such in- 
put signals. Output will drive any 115 
V-. 400 cps. motor rated 8 watts or less. 
Hiillctin T'DS-1120-4 gives full spLts. 
Servo Corp. of America, 20-20 Jericho 
Turnpike, New Hyde Park. L. I., N. Y. 

■ Miniatiiic plug-in capacitors, called 
Crys-Ciips, designeti for use with printed 
circuit W.irds. conic in hcrmcticallv 
sealed cans with working voltages of 5(! 
to 300 V. d.c., in ciipireitaiice values ul 



0.001 to 1-0 mfd.. and with tolerances 
of I to 20%. Mylar is used as deetro- 
.static core material. U. S. Fiectronics 
IX-velopmcnt Corp., 1525 Airvvav, Clcii- 
dalc 1. Calif. 

• A.C. generator. Type PC-3525, a 
permanent imigiret unit witli liigli out- 
l>ut for its size and weight, delivers 24 
va, |3cr pliase, 0.55 power factor lagging 
at 400 cycles, when driven at 12,000 


rpm. Device can be supplied as single, 
two, or three-phase generator. Harmonic 
distortion is tinder 5%. 

• Regulated a.c. motor, 400-cyclc induc- 
tion type and associated control, for 
use with film. tape, chart and other 
types of transport mechanisms requir- 
ing torque of tire order of 5 oz. in., 
maintains any selected spex'd between 



300 and 16,000 rpm. within 1%, re- 
gardless of load or variations in line 
voltage ur frequency. Calibrated dial 
pennit.v accurate prc-sclcction of iiiiitor 
speed- WacLiiic, Inc., 55 So. St. Clair 
St., Dayton 2. Oliio. 

• Miniature silicon photo cell. Type 
P-100, measuring 1 in. stpiarc x .i’j in. 
tliiek, can operate at temperatures up 



• High linearity precision potentiom- 
eter, Model MD20, a 10-tuni pot pro- 
vides linearity' of 0-01% or better if 
required- Unit measures 2 in. in diani- 
cter, is available in resistance values 
of 1,000 to 100.000 olims, with welded 
taps if desired. Litton Industries, Com- 
ponents Div., 536 No. Foothill Rd., 
Bcvcrlv Hills, Calif., ot 215 So. ITiltou 
Avc.. \It. Vernon, N. Y. 

Laboratory Equipment 

• Sine wave generator, Model 1200, 
generates pure sinusoids from 1 cps. to 
1 me,, in six decade ranges. Distortion 
is less than 0.1%, with output signal 
of 0 to 8 V,, over frequency range. Low 
output iinpcdance ot 600 ohms is inde- 
pendent of amplitude control. Device 


TfflOiiiO— 


K£COKD/f/G TEMPeSATUSES 
AND OTHEP D.C. SIGNALS 
ON ONE 
CHART 
? 



IT'S EASy 

WITH T-E'S NEW AutoRep 
COLD JUNCTION UNIT.'' 

r / 

It’s cosy now. .. because Thermo Electric has salved 
one moin difficulty involved in such multiple recordings 
— cold-end compensolion for the thermocouple circuits. ^ 

T-E's "AutoRef" Cold-Junction Units provide o simple, yet accurate 
solution — constant, predetermined temperature in one, multi- 
thermocouple reference junction — no longer is there ony need for 
carefully maintained ice baths. 

Typicolly, cold-junction temperotures ore controlled to ± F. 
over outdoor ombient temperature range. The "AutoRef" Junction 
con be conveniently ploced anywhere in the thermocouple circuit 
with copper output leods connecting it to indicating or recording 
instruments. 

A typicol unit of 36 circuits (illustroted) measures 12"x12"xl2" 
and weighs 25 lbs. Case-type and capacity can be modified, 
however, to meet specific needs. For example, the "AutoRef" is 
also available for standard 



ony operatic 
■ 'fiple 


of 

temperatures and other 
conditions these "AutoRef" 
Cold-Junction Units set new 

and efficiency without loss 
of accuracy. 


Typicel Applicoliwi Circsil 

UKt TO KNOW MORE? WRITE FOR BUUfnW 80-C. 

TPiermo Electric Co..9nc. 
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General Electric 
Offers a Complete LInei 
of Instruments 
for Both Commercial 
and Military Aviation 


tieCTItlCAl c 

Frequency M«r«fs 






O!r«crionq| Compasi Sysrpms 


TEMPCRATURE 

Thermocoupip Atienbllpt 
Thprmocpupjp Harnpsspi 

COMPONENTS 

Tpmppralurp Elpnenrs 
TRANSFORMERS F< 


compiprp line of Gpnprol Elpctrlc 

pparest G'E Apporerui Sqipi Offlcp 
or wrifp spcrion 5^6-9, Gpnprol Eipc* 


GENERAL!^ ELECTRIC 


sells fur 5265. Doiiiicr Scientific Co.. 
2829 Seventh St., Berkeley 10, Cilif. 

• \'arial>Ie delay line, adjustable in in- 
ciemcnts of 0.04 millimicroseconds up 
to 1 initrosccond, has rise time of O.OS 
microseconds maximum, and freqiicncv 
response from 0 to 4.s me. Oata sheet 
No. s4-*4 describes the nesv llelidcl 
de-lav line. Hclipot Corp., 916 Meri- 
dian .Avc.. So. Pasadena. Calif. 

• Portable audio oscillator. Model 2UIC, 
covering ftequenev range of 20 cps to 
20 kc.. in three bands, offers calibration 
accuracy of 1 and frequency stability 
of 25f or 0.2 cps, with full range fre- 
quenev response of ±1 db. Distortion 
is less than 0.5% from 50 cps. to 20 
kc, at 1 watt output, less than I'f from 
20 cps, to 20 kc. at 5 watts. Oscillator 
Is priced at S225 f-o.b. facton . llevvlett- 
Paekard Co., 275 Page Mill Road, Palo 
-\lto. Calif- 


• Radio intcrfercuee-field intensity 
mc-asiiring equipment, 'lype NM-4U.\. 
is eomineriiiil equivalent of Navv 'I'vpe 
AN URM-41. Device, whieli is tun- 
able over frequency range of 50 cps. to 
15 ke.. can be iiseel to determine source 
and magniturc of radiated and eou- 
diietcd interference. Device also can 
|)erforin as a sensitive harmonic vv-avc 
aiialv /er, frct|ueney-scieetive voltmeter 



in tlic audio spectrum, acoustic or vi- 
bration analyzer (when used with suit- 
able transducers), or for measurement 
and analysis of luim. noise and niodula- 
fiim |)rc5cnt on a C\\’ signal. Electric 
and magnetic field vtrciigtli mc-asurc- 
ments can be made also. Stoddart 
•Aircraft Radio. Inc.. 6644 Santa Mon- 
ica Blvd.. Hollywood 57. Calif. 

• Swec]> frequency A'SM’R measuring 
system, Model 125-A, permits visual 
observation and/or tccoreling of A'SM'R 
versus frequenev, with error of less than 
2%. Sweep width is continuously ad- 
jiivhible from 0 to 1.1 kmc. about an 



adjustable ccutcr frequency, over the 
operating range of S.5 to 9,6 kmc. De- 
vice illclude^ a built-in oscilloscope and 
dircct-reaeling meter. Color Television 
Inc., 915 San Carlos Ave., San Carlos, 
Calif. 

Production Line Testers 

• Radar range, range-rate calibrator. 
Model 512, provides simuUited target 
for rapid calibration of range tracking 
circuits. Unit provides pulse repetition 
rates of 100 to 10,000 pps., range cali- 
bration up to 50,000 yards, and range 
r.ite up to 1,500 knoh, htissouri Re- 
search Laboratories. Inc.. 2109 Locust 
St., St- Louis 3, Mo. 

• Elcctro-nicehanical angle indicaloi 
can be used to measure meclianic-al and 
electrical angles of pots, switches, re- 
solvers and similar com]>onents. A'cmier 



Inc.. P. b. Box 368, So. Sudbury , Mass. 

• High resistance iiiegohmmetct, Model 
L-7, can check resistance of c-aixieitors 
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and insulating materials up to 50 meg- 
megohms, with continuously variable 
test voltage of 100 to 600 v. d.c. Indi- 
cating meter lias logaritliinic rcspjnse. 
Device operates from 115 v.. 60 cps.. 
costs S525. Industrial Instruineiits, 
Inc., Cedar Grove. N. J. 


Comput'ers & Accessories 

a TIuec-axis flight simulator, suitable 
for use with an analog computer, simu- 
lates the flight conditions of liigh-pct- 
fonnance aircraft in piteli, roll and 

Device can provide roll axi.s accel- 
eration of up to 40,000 deg. see'.’ and 
maximum velocity of 250 dcg./sec. 
Maximum pitch axis iiccclcration is 
20.000 dc-g./sec.' and maximum veloc- 



ity is 150 deg./scc. Maxiniiim yaw 
aceclcration is 8,000 deg. /sec.’ and 
velocity i.v 125 deg./scc. Maxiinimi roll, 
pitch, and yaw displacements arc =120 
<lcg., =90 deg., and =90 deg., respec- 
tively. Device operates from 60 cvele 
power. Color Television Inc., 913 E, 
San Carlas Ave., San Carlos, Calif. 



Tiny Marker Beacon 

\finiatujc transistorized marker beacon re- 
ceiver. weighs nnlv li Ib.. and eomuiiies 
only 1 wart of power. New receiver, devd- 
oped by Radio Corp. of .knieriea for mili- 
tary. bu.viiiess and airline aircraft, iv slated 
for production later this vear. Ihiit is de- 
signed for oiicration at altitudes up to 
•10.000 ft., over temperature range of — 65F 
til 160F. and moisiircs only 2x4x5 in. 


Power Supplies 

• Regulated 28-v. d.c., Model MR2452- 
lllOX.A. delivers 100 amp. of adju.stable 
24 lo 52-v. power, regulated to within 
i'.i over complete voltage range. Ripple 
is 1% nils., and rcMjonse time is 0.2 
seex>nds or liettcr. Power supply uses 
magnetic amplifiers throughout, and 
operates ftom tlirce-plia.se. 60-cvc1c, 
208. 230. or 460-v, power. Perkin'En- 
gineeriiig Corp.. 543 Kansas St-, El 
Segimdo, Calif. 

• 30 kv. d.c. can provide more than 30 
kvv. of power with less than 0,05% 
ri))i>lc. Output voltage is continnously 


variable from zero and is motor con- 
trolled. 

Unit operates from 5-phasc, 208-v., 
30 60-qvs. power. Levintlial Electronic 
IVxiucts, Inc.. 2727 Fair tl.iks .Ave., 
Ikedwood City, Calif- 

• Rcgiilate-d d,c,. Model EM-117, pro- 
vides output which is contimmusly ad- 
justable between 2 and 500 v. d.t.. up 
lo 3 amps., vvitli regulation of 1% or 
better. Ripple is 0.2% mis., with re- 
eovcrv time of 0.2 seconds. Magnetic 
aniph’fiers are used in the power supply. 
Input power is 115 v., 60 cps. Engi- 
neered Magnetics Co., 1 ISIS Te-.ile St., 
Culver City, Calif. 


Deadly Efficient 
Power and 



HAHT1WE Ll. flush Lacches fulfill 
che rigid, safe, vibraiion-proof. aerodynamic 
flush latching and quick access requiremcncs 
on chis incomparable jee aircrafe. 

HARTW/ELla Flush Latches pro- 
vide new, unsurpassed standards in ieusio» 
and ihciir that meet or exceed all applicable 

safe for metal pares such as power packs, 
nacelle, panels and access doors w-hich must 
be removed repeatedly for inspection. 


HARTWELL u your 

one source for the most versatile 
line of Flush Latches in the indus- 
try; over 300 combinations of bole 
and trigger offsets. 






"Flush Latch Design Specialists' 


HARTWELL | 



HARTWELL AVIATION SUPFLY COMFANT 
9935 Vrnlc* AevUvora, Los Angolos 34, CellSoriihi 

AVIATION SUPPLY CO. { 3oodiii»>vo.o<icoic.ios 

9035 Venice Boulevard | 

Los Anqele$ 34, California ! ,nnr- 

Rrench Offleett Wlehlls, Kans.,* I A9DRE55. 

Fert Worth. T 
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The Most 
Aircraft Seats 
in the World . . . 

Aerotherm seats styled by 
Charles Butler Associates 
provide the ultimate in 
beauty, restful comfort and 
convenience. Design innova- 
tions include integral tables, 
contoured comfort with an 
open invitation to passenger 
relaxation. 

Structurally, they are de- 
signed to assure safety fac- 
tors in excess of conventional 


Why not contact our pro- 
ject engineers for your air- 
craft seating requirements? 

^the^thTrmix corporation 

CDEENWICH. CONN. 


Another exomple of Farns- 
worth's pioneering achieve- 
ments iit the field of infrored. 
Originally developed for the 
military this compact, light 
weight Viewer Is proving 
equally useful in industry ond 
science, wherever there is a 
need to see in the dork. 

For complete details on the 
Infrared Viewer write Dept, 
V-56. 


FARNSWORTH ELECTRONICS CO. • FORT WAYNE, INDIANA 

a division of Infernol/onol Telephone ond Telegraph Corporation 


MANurecrvtns : 

THE AEROTHERM CORPORATION 


tANTAM. CONN. 
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NEW AVIATION PRODUCTS 


Aircraft Battery Substitute 

Model K.M75 .lirtnift liattct) substi- 
tute operates from 1 15 v. a.c.. 60 enclcs 
single-phase and prosides a eontinu- 
ouslt satiable ontpiit from zero to 50 v. 
d.c. Ripple is staled to be held to 0.5% 
at the maxinium r.ited load current of 



5 amp. Unit conforms to MIl.-K-7S9-i. 

K.\I75 nnnints in a standard 19-iii. 
rack and oeeii|)ic.s S. 75-in. [xincl height. 
It is also av.iilablc as a bench unit, 
designated KM75B. 

0|>ad Electric Co., 69 Mutrav St., 
New York 7. N, Y, 

Battery Contains No Water 

Solid-sbte hatters- generates \oltagc 
by the difference in contact potential 
between two cmidiictors in contact « ith 
.1 solid elcctrohte. It is expected to 
have a shelf life of at least 10 rears. 

A unit only 1 cu. in. in volume is 



said to be capable of pror iding 21)0 v„ 
,md it holds stable riiltage orer a tem- 
ixtratiire range of -65F to 165K. Present 
eapacitics fall in the micro-ampere 
range, but dcrelopmeait is nndtrrrav 
to proride higher current ratings. 

P. R. Mallory Co., Inc,, Battery 
liir isinn, N. TarTr-fowii, N. Y- 

Solenoid-operated Shuloff 

Designed for airciuft, wc-apon and 
missile applications, a d.c. solenoid- 
operated pneumatic sliiitofl valr-c. 
Model 21A, is available in normallv 
open 01 closed versions rr-ith or without 
inainuil over-ride. 

Important features of the unit arc a 



fully statically balanced r-alvc and scal- 
ing member!, of stainless steel. Teflon 
and media iirlon. Pressure nmges for 
the Model 21A run to 5.000 psi.; tem- 
perature r.nige is —651' to -i-275I''; 
eiirreiit drain is 1.5 amp. maximum at 
5(1 V. d.c.; voltage range is IS- 50 v. d.c. 
continuous duty. 

National Aircraft Corp., 5-411 Tulare 
Avc.. Burbank, Calif. 



High-Flow Valve 


A ne-w line of 3.000 jssi., Hirec-wiiy lis. 
siraiillc selector valves which can liaiidlv 
high fluid lions, is available from .Urcraft 
Products Co. 

I In: liglitweighl. srilciioicl-o[KiJtcd units 
luindic flovv.s 857-f higher than cons-cntional 
iiKidels, according to the coiii|!aiiy. T"his is 
accomplished b; incorporating a fully lial- 
anced |iop|i«t and de-signIng the internal 
ctriifigunitlnn for niininnnn dynamic flow 
i fleet. Muid flow between aiiv tw*<i yH>rts 
tan be- reversed witlmuf disturbance, 

\'alve is furnished in Series 6000 for 1 
and J-in. tubing (these will handle up to 
6 gpin.l. and Series 6050 fiiT 2 and t-in. 

Botli series meet specifie«ion MIUV- 
s529.V and operate si temperatures tanging 
from -65E to 160F. 

Address: 500 Church Road. Bridgeport, 


Liquid Oxygen Gage 

.\n cleetrunic liquid oxygen quantity 
gage uses a evip.icitor-type sensing unit 
ill the uxygeii container with a self- 
balancing bridge network tliat measures 
and indicates quantity. The only mov- 
ing pints are in tlic motor. 

The unit is designed to work on 115 
v.. 400 cycles. 'Ilic amplifier section of 



the self-bal, Hieing bridge can be siijv 
plied with either vacuum tubes or 
transistors. 

For missile applications, the indieatnr 
motor can drive an au-xiliarv poleutioin- 
cter insfe-ad of a pointer, permitting 
lelcineteTiiig of liquid oxvgcn quantitv 
or other liquid ga.s e|uantity intelli- 
gence to tlie ground to determine coii- 
siimptiou. 

I.iquidoincter Corp., Skillman Avc. 
& 36th St., laang Island City, N, Y. 



Motors Have Overrun Control 


Constant-speed oil-hydraulic motors, 
for u.se in aircraft systems having operat- 
ing pressures to 5,000 psi., feature's an 
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OF VITAL 

CLARY CONTROLS 


...in missiles, rockets 
and aircrafti 


LIKE so MANY miSBile developers, the 
designers of the Firestone "Corpo- 
ral," the North American "Navaho," 
and (our other ciassifled missiles, 
specified Clary lot vital automatic 
controls. Every control that bears 
the Clary name combines delicate 
precision ( up to seven-one-millionths 
of an inch tolerance) with bulldog 
construction and supreme reliability. 
Our long experience in manufactur- 
ing to the stringent requirements of 
missiles also gives us an outstanding 
background in producing vital 

for air-to-air rockets, jet engine 
after-burner actuators, fuel system 
emergency valves and others that 


where our expanding engineering 




AUTOMATIC CONTROLS 
DIVISION 


‘ BUSINESS MACHINES, ELECTBONIC 


. HANDUN8 EQUIPMENT 


integral anti-Oicrriiii flo«' control to pre- 
vent runway action or overspeeding of 
tlic motor in ci cnt of cavitation. Motor 
overloading is also presented b)' meter- 
ing of inlet and rctiini oil. Flow control 
also presides constant-speed drive for 
cither direction of motor rotation. 

The control v.ihe can be funiislicd 
for Vickers aircraft hydtanlic motors 
handling up to 150 ft. lb. of torque. 

Vickers. Inc., Detroit 32, Mich. 

ALSO ON THE MARKET 


Miniature straight-through solenoid 
salve is as-ailable in a variety of fittings, 
iiomially opened or closed, for enn- 
hiiiums dntv on cither a.c. or d.c.; 2.2 
w.. 30 psi. or 30 in. hg.— Cedar Engi- 
neering, inc., 5S06 M'. 36tli St., Min- 
ncapnlis 16, Minn. 

Colnlastic IIT f.55 and HT 666, silicone 
rubber compounds, have increased ten- 
sile and tear strengths and elongation 
properties for inoUicd and extruded 
parts. IIT 635 is designed for high tem- 



perature work and will remain flexible 
at inimis 63F. IIT 666 has low tem- 
peratiuc fle.xibilitv at minus lOOF-— 
Connectient Hard Rubber Co., 407 
East St., New Haven 9, Conn. 

Thermal switch tester with built-in 
heat block ((Xirtablc test equipment) 
has been developed to test and adjust 
overheat detectors, thermal switches, 
firc-vvaniing indicators, etc. Temper, i- 
tiirc range: 200 - l.OOOF. Meter assem- 
bly is designed to act as hotli a tem- 
perature inclic-ator and heat block con- 
tcollcr.-Ram Mcte-r. Inc., 1100 Milton 
Rd- Detroit 20, Mich. 

IMP, mobile tadiotelephone, is cIl- 
signed for inshiilation on materials 
liandling triieks, messenger vehicles and 
tran.spirtation iiiiih. Unit has a range 
of 1-5 miles, and can a|5crate on 6 v. 
d.e.. 12 V. d.c„ or 117 s', a.c. Weight: 
21 lb-: approximate size: 12 x S x 5 in. 
-Kaar Engineering Coni., 2900 Middle- 
field Rd.. Palo .\lto, Calif, 

Model 158-5490. S-channcl oscillo- 
ghiplilc recording svstcin is housed in 
mobile, 46-in. cabinet, for recotcling 
analog computer oiit|)ufs or other types 




High Temperature Brazing Cuts Joining Time and Costs 

Nicrobraz, a Wall Colnionoy prodi 
produces brazed joiata in stainless si 


Nicrobraz end our dry hydrogen fur- 
la made possible the brazing of thia 
riiffiiBpr camg assembly in one opera- 
tion, vaith no distortion or oxidation. 
If you must join (or iiarden, or anneal) 
stainless steel, then our three stainless 
processing plants can help you to 
perform experimental and prodviction 
stainless steel processing and brazing. 


luct. 

, steel 

iblies that equal the parent metal 
in [ensile streng^ at 2000° F., and 
are corro^n and oxidation resistant. 
Available as powder, rod, shim stock, 
paste, and wire. Write for the Nicrobraz 
brochure. It covers both the alloy and 
the facilities available. 


STAINLESS PROCESSING DIVISION 
WALL COLMONOY CORPORATION 
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Variety... 

we’ve get it! 

Variety of Engineering Pro/ecis . . . 

Airplanes, Helicopters. Converiiplanes, and 
Guided Missiles. McDonnell engineers are 
presently engaged in fourteen separate 
engineering development projects covering 
entire spectrum of aeronautical endeavor. 

Variety of Engineering Assignments . . . 

Preliminarv and Advanced 
and Control .Analysis — Aerodynamics 
Hi-Speed Heat Problems — Structural 
Flight Test, and many other fields 
open. Responsibility ranges from 
Head level — Missile 
Flutter — to positions for recent 
engineering graduates. 


TAKE YOUR 


TECHNICAL PLACEMENT SUPERVISOR 
P.O.Bex516 • St. lours 3, Mifsevrl 



of recording.— Siinbom Co., Industrial 
Division, 195 Massachu.sctts .Ave.. 
Cambridge 59. Mass. 

Aerial photo interpretation kit, for use 
in anaKziiig aerial photogmplis. con- 
tains all necessarv- devices for viewing 
and precise measuring-— Gordon Kilter- 
prises. North Hollwood. Calif. 

Miniature indicator light Model IK has 
tivo independently wired bulbs to show 
four diffcrait conditions. Dual lamp 



indicator is 1.8 in. long and mounts in 
1. 0.75-in..diamcter hole in panels up 
to in tliick.-F.ldema Corp.. 9.S44 
Remcr St- El Monte, Cilif. 


G-20 prccisioo potcntiomcteis, arc 
mailable with radial or rear rrxtension 
turret tenninals; linearity is 0.5 or bet- 
ter. and power rating is 1-5 w. at 65C. 
(derated to 0 at 1 50C.).-Gaincwcll Co., 
New ton Upper K'alls 64. Mass. 



Use the Best ... Use Westinghouse for 
Fume, Vapor and Dust Exhaust! 



■Ne. 2 of a S«riM 


Put Air to Work Economicall y for: 

1. Heating and ventilating 
•2. FUME, VAPOR AND DUST EXHAUST 

3. Make-up air for balanced ventilation 

4. Cooling and dehumidifying 

5. Electronic Air Cleaning 

6 . Mechanical Draft for Steam Boilers 

For complete application service, call your Consulting Engineer or your 
nearest Sturtevant Division Sales Engineer ... or write Westinghouse Electric 
Corporation. Sturtevant Division, Dept. 3-D. Hyde Park, Boston 36, Muss. 


WESTINGHOUSE AIR HANDLING 


you CAN s( SUBE ...IP irif 


\^stinghouse 
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tion. Contact tating is maximum > 
.imp. or >00 V., itiaxiimim 250 v.a.- 
C. P. Clare & Co., 3101 Pratt lUvrl., 
Chicago 45. 111. 

Size 11 geared serro motor is a combi- 
nation of Size 11 precision servo motor 
and precision gear train of .«mc diam- 
eter. 1.062 in.; length up to 2.219 in. 
Unit designed for -I00-c\elc operation 
at either 115 or 26 v,; can be womul 
for other s oltagcs on either phase. Gear 
train ntilizes miniature precision ball 
bearings tlirmighmit.-Componcnts Di- 
vision. G-M Laboratories. Inc., 4500 
North Knox .\\c., Chicago 41, III. 

11ydraulic-ts|)c direct-reading force gage 
is designed to measure the force be- 
tween electrodes on spot svelding nia- 
ehiiics, or hetneen rolls on roll ncldcrs; 
•ilso makes eoinpiessive tests. Its use. 
enables duplication of correct electrode 
pressure for an\ job nithnut numerous 
sample welds. Units’ 3-1-in. gage rads 
directly in lb., requires no conversion 
chart, and is accurate to 1%.— Webster 
Instrument, Inc., 11S56 Mississippi 
.\ve.. I.os .\ngelcs 25, Calif, 

Ilcrmetieally scaled airborne sampling 
snitcli lias up to 6 poles and 12 mni- 
shorting elianncls per pole, witli in- 
tegral special design 400-cyclc liysteresis 
ssncliroiious motor and starting capaci- 
tor. Unit is asailablc with variations in 



numbers of poles and channels, witli 
or without hermetic scaling; approxi- 
mate size is 2i1i X 3 X 4di in.— General 
Devices. Inc., P.O. Box 253, Prince- 
ton, N. f. 

Radiflo is a min-dcstructivc, atomic 
energy leak detection system for testing 
Iiermetieails sealed p.irts and containers. 
Svsteni provides a nominal sensitisits 
of I c.c. per 500 years; may be used in 
any leak detection problem. Large num- 
bers of parts can he radiated or im- 
inet.se'd and cleaned siinultaiiemislv.— 
Recd-Curtis Nuclear Industries. Inc., 
655 W, Washington Blvd., Los .\ngclcs 
15, Calif. 

Pluomflex-'r R3800, factoty-|)refonncd 
I'cilon aircraft hose assemblies, sasc 
vscigiit aitd space and eliminate need 
for special clbrns'S. Lines arc perma- 



Norwich ^ ^ ^ J 


AIRCRAFT IGNITION AND ELECTRONIC EQUIPA^ENT 
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nently fonnccl to clear obstructions and 
make connection in sliortcst possible 
length. 

Ho.se lias a minus lOD to plus 
5001’'. ambient temperature range. 
1,000-psi. working pressure, and com- 
plete inertness to all kmmn oils, fuels 
and propellants.— Resistoflex Corp., 

Woodland Rd.. Roscland. N. J. 

60-eycle a.c. servo motor has been de- 
veloped in several models. Unit is 1 1 in. 
diameter x 2J in. long. Both 2-polc and 
4-polc inaehines ate available with 
either hysteresis or induction-type ro- 
fors.-Globc Industries, Inc.. 17S-I Stan- 
ley ,\ve.. Dayton 4, Ohio. 


WHAT'S NEW 


Telling llie Market 

Installation teclinigiics, size ranges 
and applications of PIP push inserls. 
Bulletin Xo. 751, Ilcli-Coil Corp., Dan- 
bury, Conn. . . . Data for computing 
load ratings of miniature ball bearings, 
ail engineering study. F.iigiiiceting 
Dept.. Miniature Precision Bearings. 
Inc,. Keene. X’. II. . , . Listing of Jc- 
sign. engineering, tost and pioduction 
facilities, (aeronautical and related proj- 
ects). brochure, All Amcric-.in Engineer- 



ing Co., Wilmington, Del. . . . Uses of 
Tap-Lok inserts, booklet. Groos-Pin 
Corp., 1125 ifendricks Causesvay, 
Ridgcbcld, N. J. 

Technical specifications of uiiplasti- 
cized rigid poiysinyl chloride blowers, 
Bulletin 102, Industrial Plastic Fabrica- 
tors Inc.. Noraood. Mass. . . - Features, 
construction and applications of 
stiaiglit-tbrough disconnect which .seals 
inslanth' at both ends, folder. Eastern 
Aircraft Products Corp., 229 River St- 
Orange, N. J. . . . Application of ultr.i- 
.souic Rcflcctoscope for non-destructive 
testing of products and equipment, bul- 
letin X’o. 50-105, Sperry Products, Inc., 
Danbury, Conn, 

Pcrforinaiice. features and details of 
the Piper Apache, brochure. Piper Air- 
craft Corp- Lock Haven. Pu. , - . -An- 
alvsis of engineering features and oper- 
ating advantages or custom-engineered 
fan clutches, Technical Report 6214, 
Warner Electric Brake & Clutch Co- 
Beloit, Wis. . . . Description of -Atkins 
anticollision or relative danger light. 
bookIct.-'A'illiam Atkins. 1910 E. 
Sbakopee Rd.. Minneapolis 20. Minn. 

Cored forgings, announcing availabil- 
ity of specification cored foigings in 
aluminum and other non-ferrous metals, 
brochure, Weatherhead Co,. Aviation 
Dis'ision. Antuerp, Ohio. . , . Stainless 
steel hose clamps for aircraft, folder. 
Form X'o. ,\H-156. Wittek Mamifae- 
turing Co„ 4305-57 M'est 24th Place. 
Chicago 23. Ill- . . . Applications of in- 
sestment casting process, booklet, .Ar- 
niiod Precision Oisting Corp- 56 
Washington St., Brooklyn 1, N. Y. 

Postis-e static scaling metal O-rings 
for aircraft, brochure, .Advanced Prod- 
ucts Co.. P. O. Box 75. North Haven. 
Conn. . . . Narco Sapphire 1016 \1IE 
coiniiiunications system, Bulletin No. 
3S. National .Aeronautical Corp.. Am- 
bler. Pa. . . . Data sheet on series 6000 
line of 3-way solenoid ojjcTated selector 
valves for 5,000-psi. hydraulic service. 
Aircraft Products Co,, 500 Church 
Road. Bridgeport. Pa, 

Illustrated mainifactHring techniques 
of .sales model aircraft produced for 
in.inufacturcrs. catalog. Topping Mod- 
els, Iiic- 517 First National Tower. 
.Akron S. Ohio. . . . .Approved aircraft 
pulleys, folder. Formica Co., 4628 
Spring Grove Avc., Cincinnati 52. 
Ohio. 

Solutions to problems of corrosion, 
beat, impact or abrasion in manufactur- 
ing processes, booklet. Electric Steel 
Foundrv Co,. 2141 N.W, 25th Ave., 
Portland 10, Ore. . . . Facilities for pro- 
ducing custom-made rubber parts and 
components, brocluitc, Goshen Rubber 
Co., Inc.. Goshen. Ind. . . . Tlic Plaut 
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Engineers’ Guide to Machinery Mount- 
ing. A'ibrafiiiii .ind Noise Control. Bul- 
letin K6.\. Knrfiiiid Co., Inc- 4S-05D 
32nd Pliiec, l.ong Isl.uid City 1, N. ■)’. 

Powcqiaks and Hand Pimijis, descrih- 
ing control centers tor hvdtaulic sys- 
tems. Bulletin X'o. 102, Electrol Inc., 
Kiugstmi, N. Y. . . . Presentation of 
expanded scale a.c, voltincfcrs for p.mel 
inoiintiiig, bulletin, .Arga Division, Beck- 
man Instruuients. Iiie- 220 PiiMideiia 
•Avc- Soutli Pa.sadciia, Calif. , . . Dct.iils 
of operation and manufacturing capici- 
tics: extrusion design suggestions, 

Kaiser’s Halctliiirpe, Md- licavy |itcss 
plant, booklet, Kaiser .Aluiniiium’s In- 
dustrial Service Divivion-PR 356, 1924 
Broadwav, Oakland 12, Calif. 


DESIGN ENGINEERS 
TOOL ENGINEERS 
CHEMICAL PROCESS 
ENGINEERS 
STRESS ENGINEERS 
WEIGHT ENGINEERS 


Publications RccciAfd 

• .Aircraft Cas Tiitbincs-by C. W’. 
Smith— Pull, bv )olni Wilcv &• Sons. 
Inc- 440 F'ciufth Avc., Nevv York 16, 
N. y. 448 pp. SS.75. 

A rmmdctl picture of the aircraft 
gas liirbiiie power plant, coiitahiing 
infonnation ou eoinpoaent design, cal- 
(iilatimi. analysis, ami prediction of 
pcrfonnanec. correction of test results, 
and prescnb.iticin of |3erformancc dat.i- 
Much of the material a|)plics to sta- 
tionary as vvcil iis to aircraft ])Ovver 

• Ucon Fluids and Lubricants— Pub. by 
and available tlirough Carbide and 
Carbon Clicinieals Co., a Division of 
Union Carbide ,md Qirlion Corp.. 50 
K. 42ncl St- New Yok 17. N. X. 52 pp. 

Properties, ap|jlieatioiis, and ehar- 
uctcristies of Ucon fluids and lubricants. 

• Ilolicopicr Navigation Requirements 
— bv F'. Durii Barclay and Gordon S. 
Wiley— Preixired for Bentlix Aviation 
Cuqj, bv Stanford Researeli Iiistitcitc 
and available through Bendix .Aviation 
Corp- IKiOU Slieniian Wav, North 
Hollywood. Calif. 97 pp. 

I’reseiits the probable requirements 
for aids to the navig.ition of fielicopters 
operating in flic period 195S-1965. 

• 11 AA'ays to Save Drufling Time- 
Pub. by l''rederiek Post Co,. 5666 
.Vvoiielale .Ave., Chicago IS. 111. .Avail- 
ublc without charge upon request. 

Presents 1 1 ways to use intermediates 
to make quick imidifications of draw- 
ings without cluiiigiiig tlie (iriginnl, 

• Proceedings of the RI'Vl’M.A Svni|>o- 
siiiin on .Automation- Pub. bv Engi- 
neering Publishers. GPO Bo.'i: 1151, 
New York 1. X'. Y. 114 pp., 132 ill- 
paper bmmcl, S5.00. 

'IIic papers presented at the Svmpo- 
siinii rm .Aiitoination sponsored bv the 
Engineering Department of the fcidio- 
Electronics -Television Manufacturers 
Associatioo, 


THE WORLD’S LARGEST 
PRODUCER 

OF READY-TO-INSTALL 



n 



1 



i FOR AIRPLANES 

‘ . INVITES YOU TO ENJOY YOUR 
WORK AND YOUR LIFE IN 

f SAN DIEGO, CALIFORNIA 



Please write giving conple'e details 
ir iinrrediately. 

J. L. Hobel, Industriat Refotrons Monoger 
Rohr Aircraft Corporation 
Chula Vista, California, OfPT.76 
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Ttic dtxelopnieiit of guided niissiJes of every type is 
bfcomliig one of die most conipelidie sreas in our 
world today ... fur supremacy in tills fieltl can well 
detenniiie peace fur many years. Tlie race is now fo 
greater speed, higher altitude, longer range. 


The strenglli of Western defen.se lies to a great extent 
in the aevelu|>menl for die Aimed Forces of these new 
wea|>oii5 systems suited to die supersonic age. Tlie 
once deadly camion, machine gun and nickel arc being 
superseded by complex weapons of great ingenuity. 
Caiiaclair lia.s long had a proniiiicnl role in lianada’s 
guided missile program, applying the knowledge 
aci|uired in years of e.xperieiice in advanced aircraft 
systems engineering . . . and Caiiadair's research, 
engineering and inanufactiiring resources are constantly 
making further iniportani contributions Co 
projects in this held. 


cti CANADAIR 



BUSINESS FLYING 



Colleges Help Solve Spray-Pilot Dearth 


By Erwin J. Bulban 

College Station, Tex.— U. S. agricul- 
tural colleges arc entering into the 
battle to help aerial applicators lick 
the critical shortage of trained spray/ 
dust pilots. 

The payoff of a long-standing effort 
by applicators to develop interest in 
the necessity for a build-up of schooled 
personnel began here late last year with 
the graduation of die first class of pilots 
by flic Texas Agricultural & Mechan- 
ical Collide System under a curricula 
developed by the Texas Aerial .Appli- 
cators Assn.; Gale Hanson. Cisil 
Aeronautics Administration agricultural 
.and industrial operations specialist, and 
Fred E. Weick, designer of the Et- 
CDupc and now a professor in Texas 
A&M’s aeronautical engineering de- 
partment. 

Now, there are no«- linn indications 
that four or five additional colleges will 
offer courses on the Texas .A&M pat- 
tern this year. 

Weick said A&rM also plans to offer 
a second course starting about Nov. 6, 


and will repeat the courses at approx- 
imately the same time each succeeding 
year. He added that an additional 
course, starting just after the first of 
each year, also is under consideration. 
.Applications, he said, liave been re- 
ceived from prospectis’e students from 
all over the wotleJ, including the Soviet 
Union. 

The Texas A&M course stresses 
safetv. Intensive schooling in the 
biological elements of aerial applica- 
tion, care and handling of equipment, 
customer relations and legal aspects 
also arc covered. 

Industry Support 

Numerous sources cooperated in sup- 
plying equipment, fcicilities and per- 
sonnel to get the training program off 
the grounJ- 

Texas .Aerial .Applicators Assn, do- 
nated S500; National Insurance Under- 
writers, St. Louis, -Mo., gave S2O0; 
Aero Agricultural Service. Inc., Alice, 
Tex., presided a dual-control Piper 
PA-18; Piper Aircraft loaned a PA-180A; 
Delta Air Lines, a 225-lip. dual-control 


Steannan; Gulf Coast Dusting Co., 
Houston, a 220-hp. Stearman. Five 
crash helmets and special goggles were 
loaned by General Textile Nfills. Inc., 
N. Y.; two HK radio sets by Air Asso- 
ciates, Dallas; gas mask and respirators 
by Mine Safety Appliances Co.. Pitts- 
burgh. Pa.; an intercommunication set 
fay Southmost Aviation, Brownsville, 
and earphones and throat mike by 
Texas Dusting Service, Rio Hondo, 
Tex- 

Thc College System presides in- 
.structors. classrooms and tspieal 6elds 
for spraying and dusting runs. 

llic curricula include ?0 flight liours, 
12 laboratory hours and 78 class liours 
in each six-weeks course. Tuition fees 
run from SHfi for the classroom sub- 
jects alone tlirnugli S52! for classroom, 
iaboraton and flight time- The col- 
lege will supply meals, laundri’ and 
room seniccs tor tlie six weeks for S96. 
Students can defray costs with tlie aid 
of the Veterans -Administration under 
Public Law 550 (Koa-.in Bill), 'lliis 
will absorb about three-fourths of the 
costs of flight time and total chaiges 
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GOOD WAY TO START 
A FINISHED PRODUCT 



CALL ON ROHR FOR ENGINEERING DESIGN 


Month after month, more and more 
customers call on Rohr for engineer- 
ing design in the development of 
Rohr-built aircraft parts. And for 
two important reasons. It gives our 
customer important technical and 
manpower assistance. It provides 
opportunity to coordinate design and 
Rohr production facilities from the 
start. Result? Savings in time, work 
and money for a fine finished product. 


For the aircraft parts you need — 
remember the world of production 
skill that has made Rohr famous as 
the world’s largest producer of 
ready-to-install Pow-R-Pax for air- 
planes. Remember that Rohr makes 
over 30,000 different parts for air- 
craft of all kinds. And remember to 
call on Rohr for skillful engineering 
design— good way to start the aircraft 
part you have in mind. 




New highlj sensitive elcclroniagnctic detector Inulcd by this Avro Anson picks up the 
presence of heavy sulphide deposits, such us copper and lead at depths of iOO ft. under 
good conditions. The Anson is the first of three planes to be fitted with the equipment 
and operated by newly formed Aetophysics of Canada, established by Spartan Ait Services. 
Canadian Aero Service and MePhar Geophysics. Aeroplijsics win contract for airborne 
eisploration of base metals, said to cost one-tenth of comparable ground surveys. 


NEW 


radically new 
all metal ' 
vibration mount s 


withstands repeated 
15-6 

shock loading 

of MIL.C-172-B) 


for classroom and laboratory work. 

Costs to the college for the initial 
course came to 53,589; after donations 
and tuitions there remained a balance 
of S7-1S available to be applied towards 
finiineinf tlic next course. 

Because of limited facilities available 
in the initial stages of developing the 
school, a special committee or applica- 
tors and Gale Hanson laid down these 
rcmiireraents for entrance; 

• CAA commercial pilots’ rating or 
higher. 

• \Iinimum of 500 hours solo, with 
a substantial portion on airplanes of 
less tlian 500 hp-. or sponsorship by a 
Texas Aerial Applicators Assn, firml 

• Adeptness at handling the type air- 
plane on which training is given— 
it the first two lessons show that this 
is not the Case, the student is dropped. 

If the number of applicants exceeds 
the number that can be handled, the 
most eligible arc chosen. 

Currently, the facilities can handle 
eight students for the full 30 hours 
flight work. Additional students can 
enter if they desire only to take the 
ground Courses. 

The flight curricula was developed 


by Gale Hanson after an evaluation 
of the most common causes of aerial 
applicator accidents and fatalities. He 
determined that there has been little 
or no change in aircraft damage sus- 
tained-type accidents since 1951; an 
agricultural airplane is destroved or re- 
ceives substantial damage every 2,100 
hours of crop control time flown. As 
regards fatalities, the following pattern 
has been consistent since 1950; a fatal 
or serious accident every 7,000-8,000 
hours flown. 

A general breakdown of these 
accidents shows that 32% result 
from stalls. 39% from hitting obstruc- 
tions, 24% from reported mechanical 
failures and 5% from effects nf chem- 
icals on pilot, Hanson also noted that 
on surveying the 23 operational phases 
of aerial application, 86% of the ac- 
cidents were occurring in only seven of 
tlie phases. 

The breakdown: takeoff run. 8%; 
cliinb-out, 13%: flare-out for swath run, 
14%; during swath runs, 12%; pull-up 
from swath runs, 16%; procedure turn- 
arounds, 10%, and the landing phase, 
13%. 

On the basis of accident evaluation, 


Airborne *Eye^ Finds Copper and Lead 


FINN 


.. FINN & CO., Inc. 
200 Central Avenue 
awtharne. New Jersey 

• J 
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to the Engineer who seeks 
a wide variety 
of assignments 


Aircraft experience is 
not necessary to join 
Lockheed, It’s your 
engineering training and 
experience that count. 
Lockheed trains you for 
aircraft engineering — 
at full pay. 


z 4/2 unparalleled variety of assignmems atvaiis you at 
Lockheed's Engineering Flight Test Division. 

Lctckheed diversification is the reason. This year alone flight 
tests must be conducted on new turbo-compound and prop-jet 
transports, extremely high-speed fighters, new types of jet trainers, 
patrol bombers, radar search planes and aerological aircraft. 

In development arc jet transports and nuclear applications to 
aircraft and a large number of completely classified aircraft. 

You not only work on many types of aircraft in Lockheed Flight 
Test, your work within each plane varies widely. Each flight 
lest presents new problems, frequently requires new approaches. 
Because of this, personal initiative is welcomed and 
rewarded at Lockheed. 



Assignments are in fields of: 

POWER piANTi engine and after-burner; fuel systems; 
oil, fire extinguishing and air conditioning systems. 

FLICHT ANALYSIS: CAA cerliflcalion, aerodynamic performance, 
data processing. 

STRUCTURAL FLIGHT MEASUREMENT 

INSTRUMENTATION: systcms design, calibration and mainienancc. 
WEAPONS; fire control systems, ordnance, rocket sleds. 

RADIO AND RADAR: communication.s, scarch radar, 
magnetometers ranging and sighting gear. 

DYNAMICS: flutter, sound, vibration, autopilot and 
approach systems. 


Brief resume form at right 
is for your convenience 
in contacting Lockheed. 



' open for: 


with and without 
aircraft experience 


E. W, Dcs Lauriers. Dept, VA-3-4-3 
Lockheed Aircraft Corporation 
Burbank, California 


California Division 


Lockheed 

Lockheed Aircraft Corporation 
Burbank, California 



Home Address 



it u-.is determined tliat basically each 
spray/diist airplane sliould be equipped 
u’ith the following instnimcntation: 

• .\ fulh’ functioning airspeed iiielica- 

• A green light set to flash on when- 
ever the airplane is in its best-angle-of 

• .\ red stall-warning light set to go on 
wiien tile airplane is two iniles-por-liour 
abos'c its straight aliead powcr-olf staii- 
speed- The red-and-green lights would 
function at tlic right time lo warn the 
pilot of marginal fligiit conditions re- 
gardless of load, attitude, power on or 
off or angle of bank. 

Hanson believes that with proper 
flying tecliniqucs, mandatory use of 
crasli helmet and shoulder harness and 
the stall-warning equipment installed 
as recommended, some 50% of agri- 
cultural flying accidents could be 

Flight Technique 

Tlie flying tccliniquc used for the 
Texas agricultiirai-pilots curricula 

is especially designed to minimize the 
probabilib' of accidents during the 
se^•cn most critical phases of opcia- 

• Takeoff phase: Students are trained, 

bv means of the airspeed indicator, to 
fihd the aircraft V,„„. and and 

the aircraft's best anglc-of-climb speed. 
They arc then urged to liold tlie plane 
on the ground until tlics’ have attained 
a couple of milcs-pet-hour above V-,,., 
Then tliey ate told to lift off and ac- 



Twin-Bonanza Staircase 

To facilitate entering or leaving the Beech 
Twin-Bonanza, the company has made this 
retractable staircase standard equipment. 


The new B4H TACKAL incor- 
porales a refiaemeat of the frequency 
meter principle. It operates in the low 
(0 to 1000 cps) range, reading the 
frequency of the tachometer gener- 

RPM corresponding to the engine’s 
RPM. In addition the TAKCAL 
checks the tacb system. TheTAKCAL 
circuit and tachometer are parallel so 
that readings can be made simultane- 
ously to determine the accuracy (or 
inaccuracy) of the aircraft’s tach sys- 
tem. The TAKCAL operates during 
the engine ran to properly set up 
engine controls for maximum econ- 
omy and safety. 

Originally developed as a compo- 
nent pan of (he J-Model lETCAL 
ANALYZER, the TAKCAL is now 


with all earlier models of the 
JETCAL TESTER. 

The TAKCAL operates accurately 
in all ambient temperatures from 
-40’F. to I40*P. Low in cost for on 
instrument of such extreme accuracy, 
it is adaptable to application in many 
other fields. 



For full injormuion write or wire . . . 

B a H INSTRUMENT CO., INC. 

3479 WesI Vickery 6Iv<f.,'Forf Worth 7, Texas 
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XCEIT PRODUCTS INC. 

America's leading producers of honeycomb core materials 


A 61-inch roil of aluminum 
new HEXCELpTOduction line. 

Aluminum honeycomb, used as core material in sandwich con- 
struction, is more and more becoming a recognized factor in 
American air power— a major means of reducing the weight and 
increasing the strength of today’s supersonic aircraft. One reason 
for its wide acceptance is to be found in the high-capacity pro- 
duction lines, the research laboratories, and the continuous 
product improvement work of HEXCEL Products Inc. In just this 
past year, HEXCEL quintupled its production capacity for alum- 
inum honeycomb— and perfected the manufacture of stainless 
steel honeycomb on its present high-speed equipment. These are 
some of the reasons we say, when it comes to honeycomb— the 
people to see are at HEXCEL Products Inc., 951 61st Street, 
Oakland 8, California. Branch offices are located at: 1025 W. 
Arbor Vitae St.. Inglewood 1, California and 238 N. Franklintown 
Road, Baltimore 23, Maryland. 


ceUiate to best angle-of-climb speed 
before climbing, or to hold the airplane 
on the ground and get to best angle- 
of-olimb-speed before taking off and 
climbing. Eitlicr way, tlie same run will 
be needed for takeoff, and airspeed is 
the best indicator in this case. 

Pilots also are told to reduce this 
ground run to sea Icxel and standard 
temperature conditions. Then it can 
be corrected for all temperatures and 
densih altitudes, and the pilot always 
will know how much of a ground run 
is needed to accelerate to best angle- 
of-climb speed. In addition, a further 
requirement .should be to base all 
t.ikcoff strips at least three times the 
length of the ne-eded ground rim so 
lhat the pilot can stop if not airborne 
at the climb-out point. 

• Cliinb-oiil phase: Most climb-out 
phase accidents arc caused In getting 
the aircraft off the ground on the 
strength of ground effect and then not 
being able to climb, or from climbing 
too steep after t.ikcoff- Ground effect 
is good vertically for about the wing- 
span of the airplane, Hanson points 
out. and will increase the rate of climb 
approximatch' 100 fpni. aboic normal. 
Generally, pilots nill get off and con- 
tinue flight at about the wingspan of 
their airplane, then continue at this 
height until they crash into nbstnic- 
tions at tlic end of the strip. It is 
impossible to go from V»i. speed or 
less to V—,. ivithoiit losing altitude. 

• Flare-out for swath nm; .Occidents 
often happen when pilots descend into 
a field in a nose-high, mushing atti- 
tude; a wingoser turn, or start a steqj 
descent at swath .speed, leaving insuffi- 
cient altitude for Bare-out. The best- 
angle-of-climb indicator will monitor 
this condition: the light uill come on 
at the best angle of attack regardless 
of load, attitude or bank. The descent 
point slioiild be reached from a con- 
stant altitude turn at the bcst-angle-of- 
climb-specd. While descending the 
uirpianc will accelerate to swath speed 
and a rapid flare-out is possible uitliout 
mushing into the ground. 

• Swath run accidents: These generallv 
happen because when the plane snags 
crops on its wheels and booms or flics 
in a nose-high, near-stall attitude. Pilots 
should be required to fl\- at the plane’s 

trol; booms should be designed to pro- 
s’idc penetration of chemicals into 
crops from a safe altitude. 

• Piill-«p from swath mns; Accidents 
often happen in this phase because 
the pilot waits too tong before starting 
his pull-up, makes a steep pull-up from 
a nose-high, near-stall athtude and at- 
tempts near-vertical pull-ups. 

lire stall-warning light and best- 
angle-of-climb light will assist the pilot 
in taking the gucssnork out of this 


specify£j3i23 

high temperature and 
moisture resistant; 



MIL-W-S846A 
. MiL-W-S845A 


the LEWIS ENGINEERING COMPANY 
naugatuck, Connecticut . 



ir Ramevsd wilh only a 35° l> 
•k Weighs only .43 lbs. 

★ Opens safely under pressure 


AVAILABLE 3-BLADE 

FEATHERING PROPELLERS 
FOR CESSNA T-50 (UC-7S) 

Greatly improves single engine 
ceiling, climb and speed— with 
less noise and vibration. 

Model HC-9SZiO-S/$SitS 


PROPELLEB. IHI 
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W^os handling 
public relations lor you 

behind tbe Iron Curtain? 



It’s not an easy assignment— or the kind you'll hnd many 
people volunteering for. 

But tliere is an important “public relations” job to be done 
behind the Iron Curtain — for you ... for America ... for the 
whole concept of freedom, free enterprise and individual 
rights. This job is an opportunity and a challenge as well as 
a serious responsibility for American business. Fortunately, 
ir help, there is an agency that can do the job — 
Crusade for Freedom, which supports Radio Free Europe 
and Free Europe Press. 

Both these pou’erfiil. privately operated organizations 
continually challeisge the barrage of Communist misstate- 
ments and false truths. Using saturation radio broadcasts 
and mass newspaper drops from message balloons, Radio 
Free Europe and Free Europe Piess are constantly on 
the oficnsive against the Red campaign to annihilate 
right, reason and national pride. 

Continued and heated Communist protests testifv- to 
tile tremendous effectiveness of Radio Free Europe 
and Free Europe Press. Support freely given by free 
American business and private citizens u’ill increase 
this ctlecHi eness and the scope of their operations. 

A contribution now is perhaps tlie best investment 
you can make towards a peaceful, prosperous world. 

Give generously. It's your futurel 





CRUSADE FOR FREEDOM, 


procedure. During puhups, the plane’s 
attitude should be changed to best 
angle-of-climb attitude; the plane’s mo- 
meiitum will carry it to 100 ft. in best- 
anglc-of-cliinb attitude before its .speed 
slows to bcst-angle-of climb speed. If 
tlie pilot errs in this procedure, his 
stall.warner light will alert him in time. 

• Procedure tunu: Most procedure 
turnaround accidents start witli poor 
pull-up techniques-from turns in 
ivliich top rudder is used— from at- 
tempts to make bottom rudder skid- 
ding turns, from reversing downwind 
into-the-wind turns too fast, causing 
the plane to snap over the top. 

Pilots are taught the dangers of ap- 
plying too mucli power in a stall con- 
dition and how excessive top rudder 
will make the aircraft spin over the 
top in tight turns, 'fhey also arc told 
that it not only takes longer to make 
a bottom-rudder skidding turn but that 
the aircraft can spin under without 
warning. Hanson emphasizes that the 
stall warning light will allow the tight- 
est possible safe turn to be made 
without guess-work. 

• Landing phase: The technique used 
at Texas A&M is to make slow power 

S roaches using the stall warning 
_ t as the limiting factor. The plane 
is brought in tail low and slow enough 
.so that when ground contact is inaac. 
the pilot can either push the stick 
foniard. riding on the main landing 
gear for good visibility, or pull the 
stick back for a three-point landing. 


PRIVATE LINES 


Retractable fuel dump chute has been 
installed on a Lockheed Lodestar owned 
by Jones & fjughlin Steel Corj). In- 
stallation was made by Pacific Airniotii c 
Corp.'s Aircraft Division. Lockheed Air 
Terminal. Burbank, Calif. 

Parachute Flares as an Aid in Night 
Landings is title of Civil Aeronautics 
Administration Safety Release -105, con- 
taining salient extracts from Aeronautics 
Bulletin 17 published by University of 
Illinois Institute of Aviation. Urbana, 
111- (AW Jan. 2?. p. 68). 

Seventh annual Pacific Coast Inter- 
collegiate Flying Meet, open to pilots 
and student pilots from all colleges in 
that area, will be held Ma\- 5th at Cable 
Aiiport, Claremont. Calif. Fiic events 
will be featured: 180-dcg. power-on 
wheel landing; 180-dcg. power-off spot 
landing. Maximum iiurntjcrs of entries 
from any school; six licensed pilots 
and four student pilots. For enhv tonus 
write: ,M.S.A.C. Flying Club, Mount 
San Antonio College, Box 801, Pomona, 
Calif. 
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keeps them operational at temperature extremes! 


Here are the properties (hat have matje it possible to design far 
superior protection, performance and reliability into key aircraft 
components , . , with Silasiic*, Dow Coming's silicone rubber: 



• Slays elastic from — 1 30 to 500 F 

• Keeps its shape and resilience — high resistance 
to compression set. 

• Resists a variety of hot oils and chemicals 

• Withstands weathering, ozone and corona 
Silastic is an ideal dielecirical material 

Wherever your designs can be improved by a rubbery material that 
will slay elastic and show no change in physical or dielectric 
properties at temperature extremes which would quickly destroy 
ordinary rubbers . . . specify SILASTiC! 


DOW CORNING 



CORPORATION 


Pilot Error Gets Blame for C.4 Crash 




rockets 
give helico 


extra lift 


Reaction Motors, developer and producer of 
rocliet engines and powerplant systems for guided 
missiles, aircraft, and ordnance-type rockets, 
is an important participant in the OMAR 
program. With Marquardt Aircraft, the West’s 
largest jet engine research and development center, 
and Olin Mathieson Chemical, RMI contributes 
to a continuous joint technical effort to 
advance the science and technology of sui)ersonic 
powerplants and fuels. 

The OMAR program illustrates the integration 
of effort by a well-coordinatal industrial team . . . 
the weapons systems concept in action. This 
combination of techniteil and production skills, 
products, services, and corijorate strength has 
the capacity to provide an effective assist to those 
responsible for the common defense. 





DOUGLAS 



First in Aviation 


The Douglas Company’s size and variety mean that you’ll he in 
the work you like best — side by side with the men who have 
engineered the finest aircraft and missiles on the American scene 
today. And you’ll have every prospect that ten years from 
now yen’ll be where you want to be career-wise, money-wise 
and location-wise. 

For further information about opportunities with Douglas in 
Santa Monica, El Segundo and Long Beach, California divisions 
and Tulsa, Oklahoma, write today to: 

DOUGLAS AIRCRAFT COMPANY^ INC. 

C- C. LaVene, 3000 Ocean Park Blvd,, Santa Dfonica, California 
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Third Circuit Attempt 

On Hie third ciiaiit, the aircraft «as 
better aligned with the runuay but by the 
time the runway lights were sighted it was 
too high and too close in for the Captain 
to attempt a landing. He therefore took 
overshoot action acain (time 22.18 hours) 
and flew low up the ronuav to asses? for 
himself the visibility conditiems for landing. 

During the low level run up the nmuay, 
the Rrst Oflice: reminded the Captain that 
they were flying with Q\H settings on 
their altimeters (implying that their alti- 
meters did not therefore indicate their 
height above the runway). The Captain 
replied to the effect that he was aware of 
this. He decided to cany out a low visi. 
bilitv runnav approach procedure and 
climbed to 1.100 feet. The Captain in- 
strncted the First Officer to keep a close 
look-out for the runway lights during the 
procedure turns of the ninwav approach 
procedure. 

The up-wmd timed turn was completed 
at a heielit of about 1,300 feet QNH, and 
before the aircraft commenced its down- 
wind run the whole length of the runway 
lights could be seen. 'I'his indicated that 
the visibility was then at least 1.600 yards 
which was well above B.O.VC.’s miiiiinum 
visibilitv for landing. 

Note: B.OA.C.'s visibility minimum for 
lauding at Idris Airport at night on all run- 
ways is 1,000 yards; the cross-wind com- 
ponent must not exceed 26 knots. Tliis 

in the Corporation’s Operations Manual). 

.\s the aircraft approaclicd the down-wind 
threshold of runway II at 1,200 feet the 
Captain turned 45* to the right, fumed 
back 10°-I5* to correct for drift, and then 
continued on tlic new heading for 45 sec- 
onds before commencing a turn to the left. 
.\gain the aircraft encountered the mote 
severe turbulence to the west of the airfield. 
During this turn the Captain reditccd power 
and gradually descended to 650 feet QNH; 
after its eomplctiun. in order to maintain 
height at 125-130 knots, he increased posver 
Rtst to 52 inches manifold pressure and 
then reduced this to 48 inches. During 
the procedure turn the First Officer had 
completed the landing check vshich included 
lowering the imdcrcartiagc. 

Shortly after the completion of the turn, 
the First Officer reported “runway ahead" 
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ONE OF A SERIES — tecictmi Aircraft — "Y»lti»y, 'odii and Tonorrm" 


from langley to iuna... 

The builders and pilots of the early bamboo, doth and wire aircraft «’ere 
nsen of great courage and vision — they had to be. 

Today’s methods of construction are drastically different. Now, every part 
going into a plane is carefully tested by all possible methods- Different too, are 
the men who design and build these planes. Each man is not only an engineer, 
but a spedalist in a particular field. The attributes these men have in common 
with the early builders ate vision, resourcefulness and a pioneering spirit. 

For men of this type, Bell Aircraft offers an unparalleled opportunity to 
work on the most advanced types of aircraft, including: 

GUIDES MISSIIES . HYPERSONIC ROCKET VEHICLES • UNCONVENTIONAL AIRCRAFT 
An unusual challenge in any of the following experience levels: 
lUNIOR STRUCTURES ENGINEERS SENIOR STRUCTURES ENGINEER 

STRUCTURES ENGINEER PROJECT STRUCTURES ENGINEER 

INQUIRIES INVITED. CONTACT MANAGER, ENGINEERING PERSONNEL 


and the Captain looked at his altimeter 
and san that it was lndicatin| 610 feet (ie, 
aimut ?50 feet above the level of the nin- 
wav). Ilas'ing a clear view of the lights 
he decided to make a visual approach and 
reduced povser to 40 inches using this setting 
because of strong wind conditions and the 
necessity of making a Rat approach. 

lie considered that he noiild Imre to do 
3 slight tom to port to line-up with the run- 
«av and he estimated that it was about a 
mile ahead. Shortly after commencing the 
visual approach, he ssas about to call for 
the First Officer to switch on the landing 
lights when he partially lust sight of the 
runway lights and sasv what he thouglit to 
be a cloud of billowing sand. (lasing lost 
his visual reference he res'erted to instru- 
ment flying and perturbed by what he saw, 
reached for the throttles to climb. 

At that moment the First Officer called 
"Look out! Climb," and simultaneously the 
aircraft shuddered and a series of impacts 
followed, 'pic aircraft crashed through lines 

on fire in an olive giose. 

Fire and Rescue Services 

The fire spread rapidly and the whole 
aircraft was ablaze within two minutes. 
The majority' of the passengers who sur- 
vived escaped through the starboard emer- 
gcncy evils, and the crew escaped through 
the crew door on the starboard side of the 
flight deck. Before leaving the aircraft, the 
Captain W'cnt into the forward passenger 
cabin and assisted passengers to escape. 

The first vehicles from Idris .Airport Fire 
Service reached the scene of the accident 
ill approximatciv seven minutes after the 
crash. I1iev took a route made difficult by 
soft sand dunes through olive groves directlv 
across country from where thev had been 
stationed in readiness adjacent to runway 
11. By the time they atriied much of the 
structure of the aircraft liad been consumed 
by fire, and all survivors were out of the 
aircraft. The fire parly therefore immedi* 
atclv concentrated on putting out the fire. 
Shortly afterwards, a large number of Royal 
Air Force personnel from the R..\.F. Station 
at Idris .\irport arrived and together w-ith 
the Airport F'irc Service personnel rendered 
all possible assistance to the survivors some 
of whom were seriously injured. 'Tlicy also 
made a linked arm search in the darkness 
and flying sand for possible missing siir- 

The survivors were taken in ambulances, 
buses and liiicks to the RA.F. sick quarters 
which were used as a casualty clearing sta- 
tion. The injured were afterwards taken 
to the British Military Hospital, Tripoli. 
Two U.SA.F. helicopters arrived with 
medical supplies from U'heelus Field to 
render any assistance that might be required. 


Assignments available in the following: 

. PRELIMINARY DESIGN 

• CRITERIA AND LOADS 

• STRESS ANALYSIS 

• STRUCTURAL RESEARCH 

• STRUCTURAL TEST 

• WEIGHTS ANALYSIS 


DEPT. 23F >. O. BOX 1 • BUFFALO, N.Y. 



Examination of the Wreckage 

Inspection at the scene of the accident 
showed that the aircraft had crashed on a 
soft, sandy cultiiated area to the west of 
Idris .Airport about 1,2110 sards short of 
the thrcsiiold and 4Sv yards to the left of 
the cstended centre line of runway II. 
■|hc ground at this point is 12 feet below 
the level of the threshold of runway 11. 

lire Initial impact was with lines of 
eucalyptus trees liotdering a narrow unmade 
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From V-2 type to Tales 

AMF has missile experience you can use 

• From Ihe earliest missile types tia the lotest onrf most odvonced developments, AMF hos mode 
mojor contributions to America's missile programs • And today AMF is actively participating in more 
then half the progroms under woy • One of its subsidiories. Associated Missile Products Corpora- 
tion, is the only private compony devoted solely to missile support equipment. And AMF s missile 
octivities cover procticoliy every stoge of design, development, and production . . . including 
mechonicol and electronic test equipment . . . ouxiliory power supplies . . - field ond depot handling 
equipment . . . lounchers , , . ground and flight control systems • See for yourself why AMF's experi- 
ence in missiles, os well os in o host of other fields, has mode it the "con do" company. 



Defense Products Group 

AMERICAN MACHINE & FOUNDRY COMPANY 

(101 North ftoyol Street, Atexemdrio, Vo. 





ARMY H-34 CARRIES ZVS-TON HOWITZER-AtFortSm, 
Okla., a big Sikorsky H-34, newest member of the Army 
aviation family, carries a 105mm howitzer. This was the 


first time an artillery piece of this weight, about 5000 
pounds, has been delivered by helicopter ready to fire. 
The H-34 can airlift 17 combat-equipped soldiers. 


AROUND THE WORLD WITH 
SIKORSKY HELICOPTERS 







Guided Missile Engineers and Scientists 



BUILD YOUR FUTURE IN A PRIME 
WEAPONS SYSTEM PROJECT... 


The SM-64 Navaho Intercontinental 
Guided Missile 


Norlh Amerrcan Aviation has prime weapons system responsibiiity ior the SM.64 NAVAHO. This missile pro- 
gram is one of our country's largest, most important armament projects ... a vital port of future defense 
planning . . . offering you long-term security, plus the opportunity to enrich your experience and capabilities 
in many advanced scientific and technical fields. 

North American is actively engaged in all phoses of research, design, development and manufacture of 
missile airframes and the operational testing of complete missile units, for instance, more than 100 separate 
projects make-up the NAVAHO effort. Your special training and obilities can be vitol to the success of one 
or more of these intellectually-demanding projects, Your advancement depends only on your ability. 

Military security prevents more adequate description of the NAVAHO and other missile studies and proposals 
in development ot North Americon. For o fuller explanation of the opportunities open to you, please contact 
North Americon's Missile Development Engineering. 


IMMEDIATE OPENINGS FOR: 


AEROOVriAMICISTS 

AEHOTMERMOOYNAMICISTS 

AIR FRAME DESISNERS 
MECHANICAL & ELECTRICAL OESISNERS 
HYORAULIC, PNEUA 


INSTRUMENTATION ENQINEERS 
ENGINE SYSTEMS ENGINEERS 
STRESS & STRUCTURES ENGINEERS 
RELIABILITY ENGINEERS 
STANDARDS ENGINEERS 
i. SERVO ENGINEERS 


Contact: Mr. D. S. Grant 
Engineering Personnel Office Dept. 91-20 AW, 

12214 Lakewood Blvd., Downey, California 

NORTH AMERICAN AVIATION, INC. ^ 
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road running east-west. These trees varied 
in height between 28 and 42 feet and had 
been cut off about 20 feet from the ground 
over a distance of 163 feet. 'The appearance 
of the gap so formed in the lines of trees 
suggested that the aircraft was approximately 
latemlly level at the moment of impaet. 

Commencing 185 feet beyond the line 
of trees was a series of three nils made hy 
the landing gear of the aircraft. Tliesc ruts 
were on a Heading of 130* and a line joining 
them with the point ot impaet nith the 
trees indicated tliat the aircraft's angle of 
descent was about 4". 

,\bout 400 feet beyond tiic initial impaet 
with the trees, Ihc aircraft niisscd a second 
tree-lined sunken road rimning north-south. 

gap 105 feel wide was torn in this second 
double line of trees; the trees at the left 
hand side of the gap were cut 25 feet from 
the ground, and the trees at the right hand 
side of the gap at 10 feet from the gtuiind. 

T'hc right main and nose landing gear 
were torn out of tlic aircraft structure on 
first impact with the ground and this caused 
the right wing to drop and drag the ground 
resulting in the breaking away of the two 
riglit propellers. The right wing was torn 
away from the aircraft at about this point 
and its further disniption was the icsiilt of 
passing through the trees lining the second 
road. The aircraft, which had already com- 
menced to yaw to the right, was slewed 
round still further a.s a result ot the right 
wing dragging the ground and breaking away 
so that it passed sideways throiigii tlic trees 
lining the second toad with the left wing 
leading. 

The fuselage and left whig finally came 
to rest about 550 feet bcioiid the first point 
ot impact with tfie trees, the fuselage hai'- 
ing sicss’ed round 90* to the fight. 

Both left propellers had htoken off at 
their reduction gear casings and lay between 
the second road and the main wreckage. 
T'he left sving had been tom off at llie 
toot, and lay parallel to the fuselage, and 
close to it. ft was inverted and with the 
wingtip tosvards the tail. The left main 
landing gear lay burnt-out in the inner 
wing, having folded inwards. 

Floor Displaced Upward 

Both left engines had broken away from 
the W'ing; tlic outer engine liaving been 
driven inwards lav bumt.Qut in the remains 
ol the wing leading edge. The inner engine 
had become detached from the sving and 
had also been dris'en inwards and lav burnt- 
out in the remains of the fuselage. W'hcn 
the aircraft was travelling sidewass with 
the left wing leading, the wing broke awas 
at the root and turned over, 'iliis led to 
the detachment ot the propellers and the 
breaking away of the engines in an inward 
direction. The detached left wing, engines, 
and fuselage travelled forward together and 
as they came to rest, the left inner engine 
was driven up into Ihc fnsebgc from below 
Root level. 

The Boor of the forward passenger cabin 
must liave been considerably displaced up- 
ward and this resulted in the dcatri or injury 
ot the majority of the occupants. 

Fite broke out before tfie aircraft had 
crossed the second road and the Rrst evi- 
dence of burning was in the wreckage trail 
about 220 feet beyond the initial impact 




research 

offers rewarding careers to 

engineers 


Consider these aspects; 
the finest research facilities 
to spur creative thinking - 
assignments that are 
at once varied and fascinating - 
an unusual opportunity 
to obtain an advanced degree 
at the new graduate center of 
Rensselaer Polytechnic Institute - 
work with congenial associates — 
life in pleasant New England. 


AVIATION 


K, April 16, 1956 


113 





No problem with SHOCK 

with this soft-closing refueling nozzle 



Buckeye Model 9162 Hy-capacity valve is 
expressly designed to minimize shock. The valve 
ofTers flexibility unusual in such a nozzle; in 
addition to quick connections shown, standard 
threaded connectors can be supplied. 


VALVES AND FITTINGS FOR THE 
OIL AND AVIATION INDUSTRIES 


BUCKEYE IRON & BRASS WORKS 

Depr. AW 

P. 0. Box S83, Doyton 1, Ohio 



THE GROWTH 

OF THERMAL LOADS 
IN AIRCRAFT PNEUMATIC 
DUCTING SYSTEMS 



Center link type 
bellows lie-rod 
available in all diameters 
from I” to 8”. 


y ARROWHEAD BELLOWS TIE-RODS 

To Control or Absorb Thermal Growth of stainless steel ducting by angu- 
lar deflection. Arrowhead bellows tic-rod assemblies offer the optimum for low 
force deflections. Unlike braided bellows, these tie-rod assemblies are inter- 
nally restrained. Due to this type of restraint, the actual deflection force required, 
in many cases, is l/IOth of the force required with braided bellows. Although 
there is a small pressure drop°with bellows tie-rod assemblies, they have special 
value in a tension system because they reduce the bending moments , . . reduce 
the column loadings and the reaction loads at the mounting flanges. 

Single Pivot Type, shown above, anchors the ends of the bellows at 
a single point along the bellows center line. 

Double PtvoT Type, shown at right, employs two pivot points on the 
bellows center line to anchor the ends of the bellows. This type is capable of 
absorbing some lateral offset. 

Arrowhead builds a complete line of stainless steel ducting components 
including pressure compensators, beliows, bellows tie-rods, braided bellows, and 
ducting assemblies. 



Double link bar type 
bellows tie-rad 
available in all diameters 
from V to d“. 


Write for technical bulletin 

and illustrated catalog. 


H2y or w&lertS* I.D. duel wiib bellows SH' tons and 


T/mrowheadi^^J 

4 /%| RUBBER COMPANY / j 


2320 CURRY STRtST, IONS BtACH, CAUFOANfA 
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discharge of estincuishing media had little 
cRcct on the outbreak of fire which was 
remote from the areas covered by the in- 
stalliition. 


OBSERVATIONS 

(i) T'lie Captain's decision to use nmway 
1 1 was justifiable. civil DC-6 aircraft 
landed without difficulty on this runway in 
similar conditions apptosimately ! hour 
after the accident. Although the cross-wind 
components on the long runway 18 was 
less than the Co^ration's permissible 

rant the rejeefioa of that runway in favour 
of the shorter runway 11. 

However, having failed on three occasions 
to line-up and land on runway II, it is 
considered that the Captain should have 
revised his decision not to use runway 18 
which had better approach aids namely, 
lead-in lights, a locator beacon, and the 
\'HF/DF ninic favourably positioned. 

(ii) During the final procedure turn, the 
Captain graduallv reduced height from .about 
1,200 feet to 6v0 feet Q.VH. The under- 
carriage was lowered in the turn. On the 
completion of the turn the Captain in- 
creased power to check his descent and 
maintain height, and almost immediately 
afterwards the First Officer repotted 'tim- 
way ahead'. The Captain noticed at that 
moment that his altimeter was Indicating 
610 feet, lie immediately tedneed power 
to commence a visual approach and descent. 
The conditions were tnrlmleiil which made 
accurate flying difficult. Within a short 
space of tiinc-a few seconds— the Captain 
saw the billowing sand ahead and the air- 
craft struck the tiees before he could climb. 

'Ibc height of the ground where the air- 
craft stiiicR the trees is 2-H feel above 
mean sea level which h 12 feet lielow the 
level of the thieshold of runway II. Iliis 
Indicates that the aircraft lost approNimatcly 
350 feet m a short space of time. 

It would appear therefore that the air- 
craft's descent was never fully cheeked after 
the c-omplction of the procedure turn, and 
that the rate of descent increased after the 
Captain reduced power to make his visual 
approach. It is significant that after noting 
the 610 feet and after commencing his 
visual approach the Captain apparently did 
not refer again to his altimeter. 

It is apparent that he did not reall/e 
that his approach path had become too 
sleep and the aircraft was becoming dan- 

fiii) Tlic use of a QNH altimctci set- 
ting means that in order to obtain the true 
height above the aerodrome a pilot must 
subtract the known altitude of the aero- 
drome from the altitude indicated bv his 
altimeter. When a QFIl setting is used the 
height above the aerodrome is read directly 
off the instrument. .\ pilot must therefore 
be quite clear in his mind whether he has 
a Q.\'ff or QFK setting. 

The Board has considered the povsibility 
that the Captain having a Q.\'H setting on 
his altimeter treated it on the final approach 
as a QFE setting: and, indeed, this would 
appear to be the most logical e.vplanation 
of the accident. 

T’hc Captain slated that he has on oc- 


4t/ttr lI TaUHNEAU 



Smooth Starts-.Safe Stops..Tight Turns 

Four powerful electric wheels that drive, steer and brake enable the operator 
to apply maximum traction so smoothly it's hard to tell when the LeToumeau 
Air Tow starts to move. Air frames and delicate instruments are protected 
from shock. 

Greater Traction, Smoother Pulling Power. Actual military field operations 
prove that LeTourncau Air Tows deliver greater traction and smoother pulling 
power than any other heavy class tow vehicle. Extreme operating conditions 
included ice, snow and wet runways, as well as loose sand adjacent to run- 
ways. Superior traction is a direct beneflt of LeTourncau electric power and 
control system, which automatically delivers available power to wheels with 
the firmest footing. 

Superior Maneuverability. The LeTourneau Air Tow moves inslanlly forward, 
backward, oblique left or right . . . and turns within its own length ... all 
wheels drive under full power all the lime. Independent front and rear power 
steering help make this an ideal unit for precision compass swinging, lowing 
and positive positioning of heaviest aircraft. 

Simple To Operate. The operator regulates power, speed and brakes with 
a single control which automatically coordinates all three functions. Power 
steering is controlled by simple electrical switches. Electric power is supplied 
by a self-contained engine-generator set. Operator may face in either direction 
for best visibility. A few simple lessons will teach any man to run the Air Tow. 
Proven, working and available! The superiority of various types of LeTourneau 
Tow Vehicles for BiC but gentle handling jobs has been positively proven 
on some of the country's largest military bases and commercial projects. 
Write today for additional information about LeTourneau Tow Vehicles for 
your work ... or let us help you with other heavy handling problems where 
LeTourneau Electric Wheels could be applied. This equipment is manufac- 
tured by R. G. LeTourneou, Inc., Longview, Texas, manufacturers of BIC 
equipment since 1929. 


P n lE TDURNEAU |NC 

2604 South MacArthur Longview, Texas 


MORE THAN JUST A TOW 
The same engine-genera- 
tor system that supplies 
the Air Tow itself can also 
furnish ground power to 
aircraft. Electrically pow- 
ered winches, hoists and 
air compressors are also 
available as optional 
equipment, making the 
LeTourneau Air Tow a 
full ground service unit. 




AVIATION WEEK, April 16, 1956 


117 







No need to swamp your staff with piece part and assembly problems . . . 

Let General Mills supply the whole package 


Eliminate the thousands of detail problems in- 
volved in turning out complete electro-mechanical 
assemblies — and save money, too! 

The Mechanical Division of General Mills is 
ready to manufacture or purchase component 
parts, assemble to your requirements, and deliver 
assemblies performance-tested to rigid Government 
standards — on time. We have the experience and 


equipment required to take over the complete job. 
The highest precision standards are maintained in 
engineering, manufacture, quality control, packag- 
ing and accounting. 

LBT us BID on your requirements, Write, wire 
or phone: Dept. AW-7, Mechanical Division of 
General Mills, Inc., 1620 Central Ave., Minneapolis 
13, Minn. STerling 9-8811. 


Job opportuiutus available for creative engineers, IPork elosciy uatA ouUianeUng men on iaureuing pro/eete. 

MECHANICAL oivisicN OR General Mills 
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hilly oc 


inahic I 


with hi 


terwards he was so 
escribed duties that 
It the flyini Instni- 

tempt to land the 


On‘h!s^fourtHl 
Captain «as carrying out a low visibility 

(a) AftiT the first Officer had repotted 
■'runway ahead" and the Captain hr-" 
that his altimeter was indicaline 


ndiea hnj 610 feet he 


In the restricted visibility the runway' 
lights gave the Captain insiifficlcnt guidance 
as to his attitude, height and angle of ap- 
proach and, consequently, he was not aware 
tlut the aircraft was descending below its 
eonect approach path- Tlie aircraft lost 
height too rapidly and stnick trees 1,200 
varos short of the ninwav threshold. 

(xi) The turbulent air conditions on the 

difficult and together with the strong wini 
may have contributed to the aircraft's rapid 
loss of height. 

(xii) With the exception of the omis-sion 
to send the 22.05 hours weather report. 
Idris rMrport rendered the aircraft all possible 


(xiii) Idris Aiqwrt Fire and Rescue Serv- 
(xiv) rhere was no defect in the aircraft, 


altenipt allowed his desire to keep the run- 
svay liglib in view to affect his judgment, in 

he failed to make adequate reference to hi.s 
flight instnimcnts. In the restricted visibility 
the tunway lights rave him insufficient 
guidance as to attitu^, height and angle of 
approach and unkowingly he permitted the 
aircraft to descend below its correct approach 


(Signed) 


iviation. Ministry of Comm 
s, United Kingdom of Lib 
Sarmons WilUan^ Men 


B. I."FoUiard"^l«nbcr (De^utv lluj 
tor of Accidents, British Over 
Airways Corp). 


Air Loads Measured 
On Tunnel Models 

Two precision air load measuring de- 
vices, costing almost 5300,001), base 
been ordered from 3Vestingiiousc Elec- 
tric Corp. by tlie Ait E’orcc. Tlic equip- 
ment will be used in the gas dynamics 
facility and propulsion wind tunnel at 
the Air Research and Development 
Command's Arnold Engineering De- 
velopment Center, Tulliuionia. Tcnn„ 
to measure forces on test models of 
aircraft and missiles. 



. . . each unit backed by half a cen- 
tury’s experience in developing, pro- 
ducing and applying carbon, graphite 
and metal graphite materials 


STACKPOLE CARBON COMPANY, St. Marys, Pa. 
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Transatlantic Travel to Reach New Peak 


A rccoril 400.000 scheduled-fli^ht passengers 
predicted for summer as airlines step up schedules. 


By Glenn Gurri»on 

New York-Alinost 400.000 trdiisat- 
liintic tnnclers will on sthcdulcd 
fliglits l>ctwcai North Aiiiorit.i and 

'riiis is the consensus of frjns.itiautic 
airline officials suneved bv Amaikin 

These ofBtiiils predict a summer traffic 
increase of 20/5- or more user that of 
record-bre.ikiiig 19s5. 

Bearing them r>ut, the airlines report 
that adsancB bookings already arc 20^ 
abose those recorded for the same 

At the end ot March, tvpicnl reports 
shossed that bookings ssctc on a par 
with those for M.is. I95?-oiie .iitimc 
had booked es ers tourist Scat from May 
li through July Is, with heavy advance 
sales pouring in for the last tvso ssccks 
of the month- 
1955 Records 

Last summer's scheduled passenger 
traffic o\CT the North .\tlaiitic totaled 
528,706 passengers for the peak months 
from June through September, accord- 
ing to preliminary International Air 
Transport Association reports— an in- 


crease In itself of almost 20% mcr the 
same immtlis of 1954- 

h'or the entire \car of 1955. the total 
was 652.000 passengers on scheduled 
flights plus another 40.000 passengers 
in charter flights. 

Last sear, sc'.its ar ailablc on the sched- 
uled flights topped the one-million mark 
for the fir-st time, 'nic total was 1,006.- 
000. 

.Anticipating e'en bigget and better 
records this year, the carriers arc be- 
ginning the summer tnivci season with 
stepped-up plans to woo the trasclers 
and to prosidc them nith mote seats, 
sersices and fliglits than e\cr before. 
Tourist-Flight Emphasis 

K\en greater emphasis will be placed 
on the lon-.farc tourist trade. 

Transatlantic tourist son ite began on 
\(av I. 1952. Total scheduled traffic 
(first class and touiistl was 452.272 for 
that vear (200.000 less th.in last year), 
l.VT.A records show. Tourist traffic has 
accounlxd for almost all nf the subsc- 

passengers. 462,000 flew tourist. 

'To attract additional vacationers, the 
airlines and trascl agents this year are 
offering an increased quantity and 


\arietv of tours bs' ait, ranging from a 
trip for golfers around the champion- 
ship aiurscs of Britain and France (sia 
Trans \A orld .Airlines) to a skin di' ing 
expedition in the Rea Sea (Swissair). 
Art-Lovers' Tour 

Other examples of nen tours are a 
combined sc-a-and-.iir Kutopean janiit 
by British Oserse.is Airways Corp. ami 
an iirt-lmcrs’ four bv Scandinavian .Air- 
lines System. 

I'o win travelers bs influencing tras cl 
agents, Swissair is giving aw-.iy h.md- 
can-cd models of Swiss chalets to agents 
who do the l>cst job at completing (in 
25 words or less), the sentence. "1 rec- 
ommend S'vissair to my clients bc- 

I'hc travel agent, in fact, brings in an 
e.stimatcd 80 to 85% of the airlines' 
total pleasiirc-fras'cl business twer the 
Atlantic, and all of the carriers direct 
considerable proniotion.il effort to and 
through him. ('lire agent's cut of an 
(WCTsc.is tour fare is l(5%; if no "pack- 
iige" is involved, he gets 7i% of the 
transportation price). 

New cities will be sen od both in the 
U. S. and Euro])e b'- the transatlantic 
carriers this sear, and the nctwork.s of 
connecting sersices ssill expand. 

To soothe the tourists possible finan- 
cial qualms, tiic airlines will continue to 
offer pay-later services, which most agree 
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are a significant traffic stimulus. Pan 
American, for one, reports increased 
promotion of its pay-later plan and 
claims 17,000 credit customers since 
May, 1954. 

To handle the expected flood of sum- 
mer business, the airlines also are offer- 
ing more seats and more weekly- flights 
between the U. S- and Europe. 

Pan American plans to provide a 
total of 50,000 seats each was during 
June, July and August, 20% more than 
iast year. Tourist scats w-ill account for 
75^ of this total— an increase of 55%. 

Pan American is stepping up its 
flights to 75 sveeklv each svay os-er the 
North Atlantic. 

Disneyland and Tourism 

Of the 5,000 scats weekly in each 
direction that TWA plans to offer 
during the peak season, 88% w-ill be in 
tlie tourist bracket. Last summer, 85% 
of TWA’s passengers flew tourist. The 
airline will schrfulc 50 flights to 
Europe wecklv, amor^ them a new 
single-plane service to Europe from Los 
Angeles and San Francisco s-ia New 
A’ork. (In exploiting this ser\-icc at the 
other end. TWA is promoting Disney- 
land as an attraction for the visiting 
European). 

British Os-erseas -Airsvays Corp, is in- 
creasing its transatlantic seats about 
10% with nine first class and riso 
tourist flights w-cckly out of Xesv York, 
tsvo weekly tourist flights to Chicago 
via Boston and Detroit and scs-en other 
flights from Canada to Europe, 

Air France, with an appro.ximately 
equal ratio between first class and tour- 
ist, will increase its transatlantic flights 
to 20 a week from New York for the 
season and expects a 20% traffic in 
crease over last year. 

'I'he Scandinavian Airlines System is 


adding two flights (one tourist, one first 
class) to its Nortli Atlantic schedule 
for a total of 14 tourist and se\-en first 
class weekly with totals of 1,940 and 
464 seats r«pectively. On its transpolar 
route between the West Coast and 
Europe, SAS w-ill increase last year's 
first class flights to four first class and 
three tourist flights. Transpolar seats 
each way this summer nrill total 500 
tourist and 256 first class each week. 
Flights to Worsaw 

KLM Royal Dutch Airlines will offer 
21 weekly flights from New- A'ork, with 
some 50 conducted tours among its 
travel attractions. Service to 115 cities 
in 72 countries will be offered this year. 
KLM says, as compared with last vear’s 
106 cities and 68 countries. New serv- 
ices include direct flights between New 
York and W'arsaw. 

Lufthansa will enter the summer 
season in its Erst full vear of operation 
with a schedule of 11 weeklv flights 
from the U.S., two of them out of 
Chicago, All of the AA'est German air- 
line's flights will be mixed tourist and 
first class. 

Most of the other foreign-flag air- 
lines in the United States-Europc serv- 
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ice are stepping up their schedules and 
iinticipating their heas-iest tourist sea- 
son. Among them, E! A1 Israel. Iberia, 
LAI. Loftlcider, Sabcn.i and Swissair 
will provide 36 transatlantic flights 
weekly each way during the rush. 

TCA Plans 

l-'rom Canada, Trans Canada .Airlines 
will schedule 10 flights a week to 
Europe during the summer, three from 
Toronto and seven from Montreal. 
TCA's scats to Euro|)e for the June- 
July-August peak will total 2,241 first 
class and 13,446 tourist— a rise of 11% 
and 55% respectively over last sum- 
mer’s totals. 

Even higher volumes of transatlantic 

e ssengers in the years to come were 
recast bv John Brancker, traffic ditc-c- 
tor of IATA, in a recent address at the 
European Travel Promotion Conference 
in New York. 

Brancker told airline, trasel agency, 
steamship and railroad officials at the 
conference that air capacity over the 
North Atlantic will be "very much more 
than doubled" within the next five 
years, while transit time will be halved 
and fares reduced. 

By 1960, Brancker said, at least 1.5- 
million Americans should be visiting 
Europe each year. 

London-San Francisco 
Route Given to BOAC 

Washington- A new intercontinental 
route from San Francisco to London 
has been approved by the White House 
and the Civil Aeronautics Board, for 
British Overseas Airways Corp. 

The British airline also gained De- 
troit as an added co-tcrniinal in tli» 
United States and is permitted to oper- 
ate turnaround service between New 
York and Nassau, Bahama Islands. 

The amendment of the BOAC for- 
eign air carrier permit authorizes serv- 
ice already negotiated for a British car- 
rier in the bilateral air agreement 
between the U. S, and the United King- 
dom. 

Ill the new BOAC permit, San Fran- 
cisco is designated a co-tcnninal with 
New York on a new direct route to 
London. 

Detroit is added to Chicago and New 
York as -co-terminal on BOAC's main 
North Atlantic route. 

'I'he neu- Nesv York-Nassau authority 
allows BO.AC to operate turnaround 
senice bctuxxn the points instead of 
seaing them only on through flights 
as it has in the past. Jamaica still can be 
served only on through flights to or 
from Europe, and BOAC is prohibited 
from sersing Chicago, Detroit or Boston 
on flights sening the Bahama Islands 
or Jamaica. 
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Now -more wonderful t 

WESTERN AIRLINES 

Champagne 
Flights 


Luxury beyond (ompare...but no extra 

* Vintage Champagne -K Reserved Seats 
'K Filet Mignon Orchids for the ladies 


WESTERN 

AIRLINES 


Growing Delta Faces Still More Growth 


By Craig Lewis 

Atlanta— Delta Ait Lines, biisv digest- 
ing one batch of new routes awarded 
five montlis ago. now has the prospect 
of another major expansion of its svs- 
teni before 1957. 

By the end of April, Delta will li.isc 
inaugurated a full aittcrn of service on 
nctt' routes to the Northeast which the 
Civil Aeronautics Board gate it in the 
Southwest-Northeast Sendee Case, 

Early this month, a CAB examiner 
advised the Board that Delta should be 
the carrier to compete with Eastern ,\ir 
Lines and National Airlines on the rich 
New York-Miami routes. Some air- 
line observers feel that if Delta gets the 
N. Y.-Florida route, it will gain stature 
and turn the Big Four into the Big 
Fis’e by the early 1960s. 

Recent Expansions 

Extension into the Northeast has 
been important to Delta, since it pro- 
vides access to the major population 
centers there. The N. Y.-Florida route 
would do the same. 

Access to the new markets prosides 
needed long-haul business for Delta— 
although a carrier operating between 
Chicago and Detroit in the North, At- 
lanta. Miami and New Orleans in the 
South and oser.sca.s to Caracas is hardlv 
a short-haul o|x;ration. 

Delta has inaugurated service on the 
routes to New York in three stages be- 
tween Feb. 1 and Apr. 29, 'Die initial 
schedule was a first class and two coach 
flights daily to major points— Nesv York, 
Wdishiiigton. Atlanta, Xe'S’ Orleans. 
Dallas, Ft. Worth. 

On April 1. Philadelphia, Biilfimoic 
and Charlotte were added to the ss’S- 
tern with three dailv Cnm-air sflfl flights. 
Houston and Ness' York ssill be con- 
nected on ,\pril 29 ssith a first chis.s 
flight via .Atlanta and a coach sersice 
sia Washington, Atlanta and Ness- Or- 
leans. 

Surprisingly Good Start 

UTicn the C.AB asvarded the nesv 
routes, it estimated that Delta could 
make about SI 1 million a vc-.ir from 
them. Delta figures that by' .April 29 
it svill have enough capacity on the 
routes to earn that amount with a 60% 
load factor. 

The first tss'o months' record shows 
that the ness' first class sersices to Nesv 
York got off to a surprisingly good 
start— exceeding pre-inaugural estimates. 
Load factor increased from about 65% 
in Fcbraary to nearly 80% in March. 
Although coach senice hasn't devel- 
oped as fast. Delta is satisfied with its 

Coach load factor was up from the 
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low 50s in February to more than 70% 
last month. 

Delta feels that its intensive selling 
|ob on the new service is beginning to 
pay with increased identification in its 
new markets. It believes that identifi- 
cation is helped by such sersice fea- 
tures as cooking .steaks to order. First 
ehiss passengers on Golden Crown 
flights arc asked how they like their 
steaks when they buy their tickets, and 
the preference becomes part of their 

W'hcn service began on the new 
routes, Delfa— like Braniff Airvays— dis- 
cos'eted it had to sers'c New York 
through Newark Airport because of con- 
gestion at the two New York terminals. 
Delta savs it has ideal facilities at New- 
ark, and it feels that using Newark has 
only minor disadvantages. 

Newark is as close ns LaGuardia Air- 
port and closer than Idlewild to down- 
town Manhattan in ground time, and 
Delta feels it can oner a comparable 
service to most passengers. The carrier 
also believes there is a big air market in 
the industrial area around Newark that 
is being neglected. 

Delta piys the cost of a New York 
-Airways nelicopter transfer to another 
New York Airport for connecting first 
class international passengers or first 
class domestic passengers traveling bc- 
\ oiul New York if thev have come from 
•Atlanta or beyond. 

Equipment Problems 

Like many other airlines beginning 
new services awarded in last fall's 
rash of route expansion. Delta has 
ec|iiipment |)roblenis. These will be rc- 
litced somewhat this summer with the 
dcliscry of five Convair Mctropolitans. 

Simuncr delivery also is expected for 
four Lockheed Constellations svhich 
Delta recently bought from Pan .Ameri- 
can W'orld Airways. Delhi expects to 
ntilixe the Constellations for coach 

The next delivery of new four<nginc 
aircraft will come about a year from 
now when the carrier starts to receive 
its order of 10 DC-7s. Right now. 
Delta lias 1 1 DC-7s, sei'cn DC-6s, 20 
Convair 540s. 14 DC-3s and two cargo 
DC-?s. 

The company has ordered six DC-Ss 
and reportedly is interested in the pro- 
posed Cons'air Skylark medium-range 
turbojet transport. 

Delta's present route stnictiue. which 
covers most of the eastern United 
States, is a far cry from the single-route 
airline President C. E, \Voolman 
cs'Olvcd from a Louisiana crop-dusting 

Delta has grown from its first domes- 
tic passenger route between Dallas and 


Jackson. Miss., m 1929 to a 10 ., 05 
mile system. In 1941. the cattiercapped 
12 'Cars of operation in the Soutfi by 
moving its lic.idtjuartcrs to Atlanta and 
making its first penetralioii of the North 
wilh a Cinciiinati-.Atlaiita route. Tlie 
.lirlinc expanded to the North and 
South ill 1945 with new routes to Chi- 
cago and Miami, 

Delta got into the international air 
market and greatly expanded its do- 
mestic system in 1953 by merging its 
routes with Chicago and Smilhern -Air 
Lines' 5.S34 mile s'stem. 

By last July, delta repotted tlial 
rc'cmics for the 'oar ending June 30. 
1955. were S59.187.961-up from S50.- 
333,882 in the 1954 fiscal ye.ir. the 
first full year of merged ojicratinns. 
Profit after taxes in Fiscal 1955 was 
S2.166.025. 

In the last six months of 1955. Delta 
reported net income after taxes of 
SI ,244,463. compared with S440.848 
for the same period of 1954. Total 
revenues for the last half of 1955 were 
S30.126.473. up from S26.987.6"5 for 
the 1954 period. 

Delta carried 1.049.916 passengers 
in the last six months of 1955 and 
2.144.316 passengers in the whole year. 
Load factor for the six month period 
was 60.28%. 

Mall Rales Reopened 
For 33 Lines bv CAB 

AA'asliington— Tlie Ci'il .Aeronautics 
Boiirel has reopened the mail rates of 
33 subsidized airlines in an effort to set 
a formula for treatment of profits from 
cq^ment sales. 

Tlie rates w ere reopened .Apr. 6 with 
the issues limited to the capital gains 
problem unless an airliue should want 
to challenge another aspect of its rate. 
If a challenge is filed, the airline's en- 
tire rate level becomes open. 

The C.AB action deals 'vith a prob- 
lem that will become more intense as 
the airlines begin to te-equip for the 
jet age and shirt to dispose of their pres- 
ent fleets. The C.AB offsets gains from 
equipment sales against subsidy needs, 
but the carriers feel the\ should have 
the monev to rc-invest in the expensive 
new aircraft thc\ arc buving. 

The mail rate case is designed to 
dci'clop 3 record on which the Board 
can form a policy for future treatment 
of equipment sales when it is setting 
mail pay for subsidized carriers. 

Senate hearings began lust week on 
legislation which would permit applica- 
tion of capital gains from equipment 
retirement against purchase of new air- 
craft and would eliminate the offset of 
such profits against subsidy need. 
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Tu-104 Interior: Damask for Jet Age 


After scoring a cleat propaganda beat 
with the Western appearance of their 
Tupolev 104 jet transport (AW April 
2. p. 28), the Russian Communists 
demonstrated once again last week that, 
despite all their progressive engineering 
skill, thev still cling to at least a few 
of the burgeois trappings hpical t)f 
their Czarist ancestors. 

A VIP compartment (below) has 


been plushly equipped witli damask- 
backed. Pullman-tvpe seats decorated 
with crocheted doilies that lias'c the 
Red Star as their centerpiece and an 
intricately-worked crochet tablecloth. 
Additional standard VIP equipment 
.seems to be garish seat pillows, 

The cockpit las out (abtwe) presents 
a different story and bears a striking 
similarit) to the compartment of 


Boeing's B-29. Tlic instrument panel of 
the cockpit, which probabh’ is the same 
as that of the Badger, follows the con- 
ventional pattern svith flight instru- 
ments on cither side of the engine con- 
trols which are grouped in the center 
between the pilot and co-pilot. Visible 
portion of co-pilot’s instrument panel 
indic-jtes that the jet transport is 
equipped with ILS. lire controls them- 
sehes also arc consentional, with the 
mike button loaited on the yoke. 

Cockpit r isibility appears to be aver- 
age- 

'1 he picture at the right showing the 
Tu-104’s passenger compartment again 
underscores the Russian fondness for 
fittings that arc less than inodorn. Note 
the old-style orerhead lights and the 
“sea-net" baggage racks. Indiriduai 
o.wgcn masks do not. despite some re- 
ports. indicate that the Tupolev cabin 
is not pressurized. Similar, but prob- 
ably more adranced, equipment is 
planned for American jet airliners for 
cincrgcncr use in the event of high- 
altitiide dc-pressurization. Boeing is 
working on plans for its 707 jet trans- 
port incorporating an orerhead ss'stcm 
that would automatically swing into 
position imnicdiatcly in front of the 
passenger’s face in the esent of such 
an emcrgency. 
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New Gulf 

Aircraft Engine Oil 
reduces sludge 
and oil inlet 
screen deposits . . . 


Gives maximum operating efficiency 
and increased economy through cleaner 
engines and less frequent overhauls'! 



You can count on it— new Gulf Aircraft Enfcine Oil 
gives you better service, 5 ways: 

\ . Improves internal engine cleanliness. 

2. Minimizes sludge and oil inlet screen deposits. 

3. Lowers rate of parts replacement due to wear. 

4. Has low pour-point for ease of starting even in 
coldest weather. 

5. Increases periods between engine overhauls. 
This new straight mineral oil is designed to give 
outstanding performance in all types of aircraft 
engines in commercial service. 


You can count on getting trouble-free service 
from Gulf's new Aircraft Engine Oil. It has been 
extensively flight-service tested in all types of air- 
craft engines by private operators, executive fleets 
and airlines. 

These operators report cleanfer oil inlet screens, 
remarkable freedom from piston ring and valve 
sticking, plus reduced rockerbox coking. It all adds 
up to the fact that Gulfs iteiv high-qualily Aircraft 
Engine Oil gives maximim operating efficiency and 
increased periods between engine ocerhaiils. 

Try it for yourself and ie«. 


Gulf Oil Corporation 
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Mackey Planning New Routes, Merger 


Expansion is llic key to the future 
pl.iiis of Mackey .Airlines. The rapidl; 
growing Kiorida-Nassiiu c.irrier has 
charted a program which includes ex- 
tensile fatOiidcning of its route struc- 
ture and introduction of new types of 
equipment. 

The route program got a boost earl} 
tills montli when a Ciiil .Aeronautics 
Board examiner recommended a new 
Florida - Havana - Nassau route for 
Mackey, as well as new stops at three 
points in the Bahamas. He also recom- 
mended tliat Mackev's certificate be 
renewed for three years. 

.A furtlicr expansion of Mackey's sss- 
tem is in the works thrnugli a merger 
with Midet .Airlines. Mackey has con- 
tracted to buy Midet’s route and assets, 
subject to CAB and M'hitc House ap- 
proval, and a final agreement is cur- 
rcntlv being negotiated. 

It would giie Mackey a route be- 
tween Palm Be.icli and Miami and 
Grand Bahama Island. 

Mackey iiiiproi’cd service on its pres- 
ent routes in rebrnaty witli tlic intro- 
duction of DC-1 equipment. Late last 
icar. tlie carrier prosided for future 
imidernization of its fleet when it or- 
dered two l'-2” I'riciidships from Fair- 
child .\irplanc and Engine Corp. and 
optioned two more. 

Proposed Route Additions 

The new routes proposed for Mackes' 
were approied bi- Examiner Curtis C. 
Henderson in his report on tlic Mackes 
Airlines Cerrificatc Renewal Case. Tlie 
carrier's original three-year authoriza- 
tion came t«forc tlic C.\B for rcnew.il 
last year. 

Henderson found tliat Mackey has 
done a good job of developing its new 
scn icc and slionid base a three-vear ex- 
tension of its authoritv. 

The present Mackey certificate calls 
for sen icc between co-tcnninals Tampa 
and St. Petersburg and the terminal 
Nassau, British West Indies, \ia M'est 
Palm Beach and Ft. Lauderdale. The 
report adi'iscs the C.AB to add Bimini, 
Great Abaco Island and Eleutliera 
Island, B.W.I.. to this route and to au- 
thorize a new route between West Palm 
Beach-Palm Beacli and Ft. Lauderdale, 
Havana and Nassau. 

Rejecting National Airlines' and East- 
ern Air Lines' applications for the Ba- 
hamas routes, the exana'ncr said the 
services needed in tlic area .ire best sup- 
plied by an aggressive shorthaul carrier 
like Mackey, ratlicr than a larger trunk 

111 recommending Mackey for re- 
newal, llendetson found no reason to 
iuitliorizc it to carry mail on its routes, 
especially since the Post Office Depatt- 


mciit found no nssid for tlie added 

•\ review' of Mackey's three years of 
operation sliows a record of substantial 
growth since service started in January. 
1953. Passenger traffic totaled 15.392 
in 1933. rose to 22,016 in 1954 and 
32,685 last year. Traffic increased 
roughly 30% each year. 

Tlie record is just as good tliis year 
v.'itli 8,611 passengers carried in Jami- 
arv and February, compared to 6,077 in 
tlie same two months last year. Traffic 
from Tampa and St. Petersburg more 
than doubled in tlic same period, im- 
proving on a disappointing record for 
the two cities during the first year of 
opcnition. 

Triangular Route Plan 

Tile triangular route between Florida, 
Haiana and Nassau is a kev factor in 
Mackey's future plans. Tlie carrier told 
the C.AB that such a sciricc would just 
about double its present traffic, since 
the Ilaiana air route is heavily trai'clcd. 
Witli such a route, Mackey would be 
the only airline carrying passengers be- 
tween Havana and Nassau. Right now, 
trai'clcrs liai e to pass through Florida in 
flying behveen tlic two points. 

The triangle route is considered a 
good prospect for tour sales, and 
Mackey proposes to pioniofc it hmvilv. 
a.s it has the Nassau scri'icc. Pcmiis- 
sion for an American carrier to fly be- 
tween Havana and Nassau was obtained 
recently in negotiations with tlie British 
govomnicnt. 

'I’hc three new island points sug- 
gested for Mackey have a less sub- 
stantial potential, but they arc part 
of a rapidly developing Bahaman resort 
area, and Mackev wants to be a part 
of the dcs'clopnient effort. 

Mackev didn't do as well in the 
New Yorlc-Nassau Case as it did in its 
certificate renewal case. In tlic New 


Votk-Nassaii proceeding, the examiner 
adi'iscd the Board to name Pan Ameri- 
can World .Ainv-ass the .American car- 
rier for tlie route in preference to 
Mackey. He felt the long-liaul sersiee 
would be too much for Mackey to 
handle, but Mackey still hopes to get 
the nod when the CAB finally decides 
tlic case. 

Mackes started service with foiir- 
eiiginc equipment in F'cbruary witli one 
of two DC-4s purcliascd from Capital 
.Airlines. The second DC-4 isn't 
needed for the airline’s present route 
systan so it has been leased back to 
Capital. It will be available to .sen'c 
the H.isana route if Mackey gets it. 

Tlic backbone of the F’btida car- 
rier's operation has been a fleet of four 
DC-3s. W'ith the arris'al of the DC-4, 
a DC-3 was released from scrs'icc. and 
it has been leased to Midet Airlines. 
F-27's Advantages 

Mackey was the first airline to gii'C 
Faircliild a firm order for the T'-27. 
F'aitchild is ciirrcnth' gathering other 
orders and lias promised Mackey dc- 
lii'cry in October and N'oi cmbcr. 1937. 
if plans to maiuifaeture the turboprop 
transport are completed. 

'The clioicc of the F-27 was made 
because the plane fits Mackey's routes, 
A'ice President Lcn Poiey fold .Avia- 

Annther prospect was the Vickers Vis- 
count. now operated to Nassau by Brit- 
ish Oi'crscas .Airways Corp. Posey 
points out tliat on Niackey's sliori 
routes the extra speed of the Viscount 
lias little meaning, and the British air- 
plane costs more— Mackes' can buy tsvo 
F-27s for the price of one Viscount. 

Pos-es- also points out that the F-27 
will haul 4lJ passengers with 'tsvo 
engines ssiiilc the Viscount takes four 
engines, and higher costs, to do the 
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Full CAB Probe of Airline Fares 
Is Urged in Report to Congress 


Washington— The Genera! Accounting 
Office urges in a report to Congress 
that Civil Aeronautics Board institute 
a full-scale inrestrgation of present air- 
line fares. 

In 1952, such an inrestigation was 
'•oted down 3 to 2 by CAB. when mem- 
ber Harmar Denny switched his posi- 
tion— an action which has been the 
subject of recent hearings before the 
House Judiciary Subcommittee headed 
by Rep. Emanuel Cellcr (D.-N. Y.). 
Air Transport Assn, vigorously opposed 
the imestigation. which was expected 
to lead to a reduction in fares. 

"The Board has spent much time 
and effort im’cstigating the airmail and 
freight resenucs which amount to onh' 
13% of the total airline rer'cnucs," 
GAO observed. "But the Board has 
never made a general imestigation of 
passenger fare rci’cnues which, since 
1938, have amounted to more than 
80% of all reicnues received by the 
domestic certificated carriers." GAO 
said there is "serious doubt” that CAB 
should hare granted an increase four 
venrs ago of SI for each one-way ticket 
when the trunk lines ucre "enjoving 
high rates of return,” 

The GAO report made numerous 
recommendations for new legislation, 
as well as Board actions. 

Tlic legislati'c rccomincndations in- 
cluded: 

• Establish a definite poliev on the 
duration of subsidy to air transporta- 
tion. 

• Pros-ide for a complete separation of 
subsidy from service mail piay and make 
all carriers— not just those holding mail 
certificates— eligible for subsidy, and es- 
tablish a contract method for subsid;’ 
with provision for recapture of excess 

• Direct the Department of Defense 
to transfer, wheres’cr possible, militan- 
mail, cargo and passengers to certifi- 
cated carriers and requite government 
employes travelling orerscas to go bv 
U. S. airlines- 

• Grant the Board specific autlroritv to 
est.iblisli depreciation rates for carriers, 
a power which other reguiatorv agencies 
alreadv have. 

• Authorize the Board to impose civil 

G nalties for economic violations (CAB 
s urged this for several years but— in 
the face of opposition from both seheel- 
uled and non-sclicduled carriers— Con- 
gress ncr er has approved sucli authority 
tor the Board). 

• Give the Board "the unquestioned 
riglit" to audit the books and records 
of the domestic affiliates and associates 
of air carriers, authoritv to limit salaries 


of executives for allowance In determin- 
ing subsidy. 

GAO urged the CAB to: 

• Institute a full-scale and continuing 
program of evaluation of the route pat- 

• Gear service mail rates to air freight 
rates, 

• Require annual audits of certificated 
air c.irriers by independent public ac- 
countants. 

• Adopt a "more deinonstratire posi- 
tion" regarding accounting and report- 
ing regulations, and institute "pronrpt 
action” to strengthen the CA^'s air 
carrier audit activity, 

GE's CJ805 Engine 
Raises Skylark Speed 

Los Angeles- Conrair's Skylark 600 
jet transport will ha\’C .i design cruise 
speed of 609 mph. at 35,000 It., made 
possible by engine thrust increase over 
the original 1(3,000 Ih, on which the 
former cruise speed figure of 580 mph. 
wa.s calculated. 

New powerplant will be the General 
Electric CJ803 turbojet, commercial 
r ersion of tlic J79. 

The Air Force has released it for use 
in the plane. 

General Electric says that the CJSOr 
will produce mote thrust per pound of 
engine weight than any other engine in 

Direct operating costs of the medium- 
range airliner, based on a first class con- 
figuration of SO passengers, will range 
between 1.4 and 1.7 cents per seat- 
mile, for 1,500-mi. and 500 mi., re- 
spectively. 

This is attributed in part to the high 
block speeds the plane will be able to 
achicse because of its high cruise speed 
and quick climb. 

For 500-mi. trip lengths, the Skylark 
will har e a block spe^ of 413 iriph.. 
Convair claims. On a 1,000 mi. trip, 
block speed will be 470 mph.. while 
on a 1.500 mi. trip, it will be 304 mph. 

With a medium-range gross takeoff 
weight of slightly ov er 130.000 lb-, the 
plane will be able to lift itself off the 
ground after a run of 4.000 ft, at Chi- 
cago, fly the 1.75] mi. to Los Angeles at 
35.000 ft. agiiinst a 30-mpli. headwind. 
Convair says, and still har e fuel to fly 
200 mi. at 25,000 ft. and hold above 
the alternate airport at 15,000 ft. for 

Passenger cabin will be maintained at 
Ihe 8.000-ft, pressure level when the 
Skylark 600 is flying as high as 40,000 


Chandler-Evans 
depends on 


HAMPDEN BRASS 

for 

Main Housing Casting 



HAMPDEN 8AASS wit laM URon 
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for light 
grinding 
and 

polishing 


GRIND-O-FLEX 

FLEXIBLE GRINDING WHEEL 

This fasl-culting grinding wheel re- 
moves burrs, flash, tool marks from con- 
toured parts without digging into the 
metal. Consists of hundreds of "leaves" 
of aluminum-oxide cloth sealed to a 
core. Attaches to your present power 
tools or any totaling spindle. No special 
equipment to buy. Wide range of grits. 
Safe and easy to use. Mount several 
wheels side by side for any required 
width. There's nothing like it, 




4023 IRVING PLACE, CULVER CITY, CALIF. 


ACC Re\eals National 
Search & Rescue Plan 


Washington— .A National Search and 
Rescue Plan has been developed by the 
.Air Coordinating Ccinimittee to set up 
rules and areas of responsibility among 
Federal agencies doing search and res- 
cue (S-AR) work. 

It implements President Eisenltower’s 
Civil -Air Policy of May, 195d, which 
proposed a plan for making more effi- 
cient use of S.AR facilities. 

Tlie National Search and Rescue Plan 
establishes three SAR legions. The 
Treasurv Department, Defense Depart- 
ment, Commerce Department, Civil 
Aeronautics Board and the Federal 
Communications Coinniissiim— all of 
which ate insolved in S.AR work— en- 
dorsed the plan. 

Tlic inland region, to be coordinated 
by the .Air Force, includes the con- 
tinental United States. 'Die Coast 
Guard lias respnnsilhlity for tlic niari- 
time region, which includes most of the 
North Pacific Ocean and part of the 
North Atlantic. 

Oicrseas regions arc to be cootdi- 
in each area. The plan cos'crs only the 





The .ACC sets a deadline of Julv 1, 
I95() for negotiation of agreements 


CAB Orders 


(Mar. 29-April 4) 

GR.ANTF.D: 

Seaboard and AA'estem Airlines an ex* 
emption to pcrforai a charter flieht from 
Madrid In New A’ork, Boston. Pliiladciphia 
or Bnltiinore pursuant to a contract srith 
PIis. \'an Oinmeren. agents fur Ocean 
Tiading Corp. 

IsastcTD .Air Lines and Piedmont .Airlines 
esunplioT) aiithorltv to operate the routes 
granted them in the Cliarlcstnu-Colvimhus 
case while the C.AB complies with a recent 
court decision on the case. 

Midct Asiation Corp. an exemption to 
lease one DC-2 from Macke; Airlines. 

Trans-Pacific .Airlines an exemption to 
lease one C47 airrnift from Joel M. Cortoll 
for a period of 4i months. 

I,cavc to infersene in the Phnenix Serv- 
ice Case to City of I lagstatT, City of Pres- 
cott and the Prescott Chamber of Com- 
tneree. City of Pueblo ant! the Poehlo 
Chamber of Commcrc-c. Colorado Springs 
Chamber of Commerce was denied leave 
to iolerscnc. 

Capital Airlines an exemption to provide 


free transportation to seven technical repre- 
sentatis'es of A'icke-rs-Amistrongs. Ltd. and 
six technical representatives of Rolls-Royce, 
Ltd. ill conne'Ction with Capital's use of the 
A'lscoiint, for six months. 

Capital .Airlines an exemption to piox'ide 
ficc trampoTtatioii to to'o technical repre- 
sciitatis'C.s of Rotol Ltd. for inflight observa- 
tion. for six months. 


AFI’ROA’FjD; 

Agreement between Aerosias Sud .Ameri- 
cana and Riddle .Airlines for reciprocal char- 
ter of C-46 cargo aircraft nitii crews for 
periods not to exceed fir e days. 

Frontier .Airlines’ change in serx'ice pat- 
tern which permits the carrier to overfly 
Pueblo, Colo., on Sc^ient ' on all flights 

New k'ork Airwax-s* flight pattern rex-ision 
xx'hjch adds AAhite Plains as a stop on one 
oiic-\xax‘ flight between Slaiiiford. Conn., 
and LaGxxardia .Airport. 

Agrceinent.s iinolx’ing Tranx AA'orld .-Air- 
lines, .American .Airlines and xarions other 
carriers rebting to intercanier arrangenicnts. 


ORDFRKD: 


Northern Consolidated .Airlines to show 
cause xvliv the Board should not set final 
mail rates of 164.74 cents per mile from 
Feb. 3, 1936 to -Apr. 50, 1936; 93.30 cents 
from Max 1. 1936 to Oct. 31. 1936 and 


the like six month period in each sue 
ing vean and 164.74 cents from No 
1936 to Apr. 50, 1937 and the lik 



Carihlxcan .-Airxxas-s to provide free ground 
tiansportallim aiid an additional Ingpge 
alloxs-ance extended to fiily fl. 19"6 to allow 
added time for inx-cstigation. 


OISMISSF.D; 

Riddle .-Airlines' application to lease one 
C-46, since applieitirin has been witlidrawn. 

Trans AA'orld Airlines’ application for ex- 
emption aiitlimily to make a traffic stop at 
Dublin on one Nexv York-London fliglit, 
since the np|>lication has been xxithdiaxvn. 


DKNIKD: 

Petition of .Allcglicm- .Airlines and 12 
other airlines for leave to intenene in tlxe 
Inrge Irregular .Air Carrier luxcstigation. 

North .Anietiwn .Airlines’ petition tor tc- 
considcration of C.AB action denxing the 
carrier exemption anthoritx to operate a 
transatlantic coach seixicv. 

Motions filed bs Intra-Mar Shipping 
Corp. Infra Alar -Agctic). Inc.. Iixtra-Mar 
Transport Corp., Iiitra-Afar Shipping. Ltd., 
Ernest R. Binder. Ernest Seiler and South- 
evn --Air Transport for dismissal of an en- 
forcement proeccclmg and tor other relief. 
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There’s a future in 

CONTROLS BY HONEYWELL 

This is the age of automncic conrro!. And auromacic (»nuol is Honeywell’s business. A pioneer 
and leader in the aircraft control field, Minneapolis-HoneywelJ has produced more autopilots than any 
other company. Honeywell manufactures other systems and products so highly diversified that you ate 
promised exciting opportunities for creative achievements and personal advancement. Constantly expand- 
ing research and development of new concepts promise you utilimited possibilities for groxwth. 

Consider these selective openings: 

RESEARCH AND DEVELOPMENT: 

Graduate engineers are needed hi these related fields and product lines: 

Autopilots Gyros Electronics Applied Mechonics 

Hydraulics Nuclear Controls Instrumentation Thermodynamics 

Aircraft Dynamics Servomechanisms Inertial Guidance Systems Engineering 

PRODUCTION ENGINEERS Co,..-,. J-, s,, 

Openings for engineers with 3 years experience, including process planning on new products. Thorough 
knowledge of tooling, estimating, metals fabrication, manufectuiing and assembly operations. Experience 
must have been on products such as precision mechanical, electrical or hydraulic equipment, electro- 
mechanical controls, electric motors, instruments, or gyros. 

And consider these advantages! 

Idea! suburban liriHgiahienilj.nDCiovitiliinaeafaMs, Please send risami oj your 

backgi'ound including salary requirements, to 

J. A. Hill — Engineering Placement Manager 
Minneapolis -Honeyxwell Regulator Company 
2753 4th Ave. South, Minneopolis 8, Minn. 



ENGINEER 

M.E. or A.E, Degree 

Minimum 5 (S) years Aircraft Experience on Material Review 
Board and Liaison with Shop. Capable oi initialing requests 
for Design Changes. 

Unusual opportunity for qualified engineer with airframe sub- 
contractor on militory aircraft. State salary expected and dote 
availability. 
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EMPLOYMENT OPPORTUNITIES 


GUIDED MISSILES 

offer interesting jobs 
with ontstanding fntnres 



ASSISTAHT TO MANAGER 

Aircraft Heat Transfer Department 



Mcmoger of Sfaff Empfoyment, 

THE TRANE COMPANY 

La Crosse Wisconsin 


/Jfe ypu 

• OPPORTUNITY 

• CHALLENGE 

• TEAMWORK 

It's YOU we're footing lot — 
We have openings at all 
levels for alert engineers 
for problems in 

• AERODYNAMICS 

• DESIGN 

• CONTROLS 


FLUIDYNE 

ENGINEERING CORPORATION 
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-CAVU 


Ceiling iind Visibility Unlimited — the most encour- 
aging forecast for pilots. And, in another sense, the 
same forecast— unlimited — applies to your career 
opporlnnilies at Goodyear Aircraft. 

For here is u place where you can grow. Here, your 
imagination and ingenuity will provide the raw 
materials for transforming your ideas into realities 
that pay off. And to help put your ideas to work, 
we have the most modern facilities available, includ- 
ing one of tlie largest computer laboratories in the 
world- At Goodyear Aircraft, every idea is a prime 
commodity and is given a chance to mature. 

The proof is in the record. Both in peace and in war, 
our engineers have transformed their ideas into 
realities that benefit nearly every aircraft in our 
skies. Airships, plastics, electronic guidance and 
computing equipment, structures, missiles— the list 
is long and broad. And it’s still growing. 


Because of our continued growth and diversifica- 
tion, we find it necessary to expand our engineering 
staffs at both Akron, Ohio, and Litchfield Park, 
Arizona. Opportunities arc unlimited for creative 
engineers in all specialties. If you have faith in 
your ideas and confidence in your ability to make 
tliem work, you will find at Goodyear Aircraft the 
stimulation of creative challenge and the satisfac- 
tion of realistic accomplishment. 

Salaries and benefits are, of course, liberal. And 
if you ivisli to continue your academic studies, 
company-paid tuition courses leading to advanced 
degrees are available at nearby colleges. 

For further information on your career opportu- 
nities at Goodyear Aircraft, write: 

Mr. C. G. Jones, Personnel Department, Goodyear 
Aircraft Corporation, Akron 15, Ohio. 


They're doing big things at 

good/year aircraft 
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advanced 
systems studies 

at jttfMJt 



j&nMJt 



TECHNICAL 

PERSONNEL 

REPRESENTATIVE 



Your Inquiries to 
Advertisers JFi// 

Have Special Value . . . 
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Working hard 
but going 
"No Place..." 


Nhy let routine work 
slow your uilvuuceiueut 

...when varied, creative assignments, with high 
promotion potential, are open at Republic Aviation 

Il's my 10 be so busy that you fail to nolice that Ihe work you're doing offers 
lillle opporluniiy to grow in professional knowledge and advance rapidly in 
individual achievement. 

At Republic Aviation, however, the very nature of this highly competitive 
business insures a continual flow of new and stimulating problems. Every new 
aircraft design created at Republic must embody a real advance in the "state 
of the art." Proud as Republic is of the famous planes that bear its name — the 
F44 Thundcrjci, F-84F Thunderslreak, RF-84F Thunderflash. and the in- 
credible new F-105, RF-IOS and F-103-(Ac reoi nKeiifioii Jici'c fa focused 
on radical new eonecBle under development. 

And your personal life is set in pleasant places, when you work for Republic, 
boat or board a charter Hshing boat any weekend. Play^'f. Icnnisfcven polo. 

sive benefit program including: 

ftEPUaUC'S NEW S-FOLD RETINEMEMT INCOME PLAN lhal's the 

talk of the industry. Pan 1 provides a basic Retirement Income, paid in full by 
Republic. Pan JI is optional. It offers additional income on a liberal contribu* 
lory basis, the company paying over 50%. 

REPUBLIC SALARIES ARE HicH . ..nmong the highest in (he country 

OTHER OUTSTANDING BENEFITS includc an all-cxpense paid rcloca. 
lion plan for qualified engineers living outside the New York-Long Island 
area: Life, Accident and Health Insurance: Hospital-Surgical Bcnefiis for the 
whole family; Educational Aid covering % of the cost of advanced study. 



POSITIONS ARE OPEN AT ALL LEVELS INl 

Aerodynamics > Systems * Propulsion • Operations Research > 
Dynamics . Stress > Controls > Electronics * Staff Engineering • 
Electromechanics • Flight Test • Research • Thermodynamics ■ 
Flutters Vibrations. Weights • Weapons Systems Analysis > Servo 
• Airframe S Mechanical Design • Analog Computers • Antennae 
. Control Systems . Instrumentation 





AIRCRAFT 

AsslMam Chief Engineer 
Administration 
Mr. R. L. Bortner 
Fatmingdilc, L.1..N.Y. 


MISSILES 

Administrative Engineer 
Mr. R. R. Relasig 
Guided Missiles Division 
Hicksvilie, L.I..N.Y. 
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EMPLOYMENT OPPORTUNITIES 



WANTED 

LIVE in Southern California! 

RESERVE CAPTAIN 

GAS TURBINE 

To Uy os co-pilot and captain as 
required on company owned 
twin engine aircraft. ATR rating 
required with airline troining 

ENGINEERS 

sirable age range 25-35. Submit 
complete resume of training and 

Outstanding openings now 
for (jnalified 

DESIGN ENGINEERS 

cation to 

West Coest Aviation 
Represeiitatliiii Available 

EXPERIMENTAL ENGINEERS 

for top grade Manufacturers 

PROJECT ENGINEERS 


for ilevelopment projects 


for production projects 

h;;"; ;d.:bLr.!rwi?r:: ';,l: 



Dioso <leli«hlf.,l. Till. favor«l 




kie : 






SOLAR^yf 

AIRCRAFT COMPANY^^ 

SAN DIECO 12. CAIIFORNIA 

POSinONS WANTED 



mmmm 


EMPLOYMENT OPPORTUNITIES 



EMPLOYMENT OPPORTUNITIES 


AVIONICS 

OPPORTUNITIES 

In Sunny, Tropical 
San Diego, California 

M 

SYSTEMS ENGINEERS *' 

SYSTEMS ANALYSTS 
(engineering and mathematics) 

CIRCUITRY DESIGN ENGINEERS 

SERVO DESIGN ENGINEERS 

COMPONENT PACKAGING ENGINEERS 
(mechanical and electrical) 

ETCHED CIRCUIT DRAFTSMEN 

MICROWAVE TECHNICIANS „ 

FOR NEW 

AIRBORNE 

NAVIGATIONAL 

SYSTEMS 

MISSILE 
GUIDANCE 
^ SYSTEMS 

HELICOPTER 

INSTRUMENTATION 

AIRCRAFT 

CONTROL 

SYSTEMS 



EXPERIMENTAL TEST PILOTS 

FLY THE FINEST WITH A FUTURE 


Openings avoilable for those who eon qualify as Experimentol Test 









l^issile 

Sub -systems 
E iigineer 



GENERAL^ ELECTRIC 


OPERATIONS RESEARCH 
ENGINEERS 

Advonced Research 
Division 

HILLER HELICOPTERS 


' — "°“- 



EMPLOYMENT OPPORTUNITIES 


Aeronautical 
Engineers . . . 
to 510,000 
in this 
stimulating 
Airborne 
Weapons 
Systems 
Project 

You will be challenged 

enviionmental 
conditions encountered 
in supersonic flight. 
New concepts in 
mechanical designs are 
required to deal with 
previously unexplored 
state.s of temperature, 
altitude, shock, 
vibration and humidity. 
Degree, plus experience 
in de.sign of aircraft 
structure and 
mechanisms or design, 
of aircraft control 
instruments. 

As a mechanical or 
aeronautical design 
engineer, grow now 
thru this truly 
advanced effort, on a 
team of creative 
engineers with the 






the 

sky 


our 

world 




frontier! 


Oi. The 



•/, Baltimore S, ilanjland. 



S I— ~T~ / 


-M aSM 




ENGINEERS . . . 

Qualified 



to Join the SELECTED F EW? 


ivho ivill 
develop 




AT 


"rVV.'uK 'iria'i?,,,!" 


GENERAL A ELECTRIC 

I 




SEARCHLIGHT SECTION 



SEARCHLIGHT SECTION 


Everything for Executive 

Lodestar 


DC-3 

Impactions 

C47s 

Super-92 DC 3 for April delivery 
Custom 18 Modernize your Mode/ 18 


D18S 




RADAR It 

Thunderstorm Avoidance 




Remmert -Werner 
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SEARCHLIGHT SECTION 



K«ep your piano "on the I 
engine overhouled ot Ohio Aviation. Your 
plone con be flying again shortly, You con 
get quictc service by Ohio Aviation's engine 
exchange plon, or overhoul ond re-installO' 
tion in only 10 days. Also occessory over* 

Highly skilled technicians do the job . , . 
speciolists in Prott & Whitney R-985, Conti- 
nentol "E" Series ond Lycoming CO-dBO . . . 


1954 AERO C0MMANDER520 

AVAILABLE for IMMEDIATE SERVICE 


ATLANTIC AVIATION Corp, 

Teterboro Airport Tcterboro, N. J. 
Phone: Hoibfouck Heights S~1740 


P&W R-1340’s 

Hove supply ol direct drive R*ld40-AN1 
and R>134Q.40 or *57 Helleopler eoqines 

treshly laalor overhauled by ouihortzed 
Pratt & Whitney shop. 


Remmert- Werner 

for 

RADAR 




engine ports, available for immediote ship- 
ment from Ohio Aviation stock. 

Stop in ond see Julius Bayard, or write 
for odditionol information. 


THE OHIO 
AVIATION CO. 


D18S BEECHCRAFT 




LOCKHEED VENTURA EXECUTIVE 




WEISCH AVIATION COMPANY 


NEW SLOPE-LINE 

Approach Liqhts 

FOR SALE. 

Pratt & Whitney Parts 

KARL ORT. o.e..A.w.,Y.,h.P,„u,s 


Grumman Mallard 

SERIAL J-29 

Now in overhaul— con be finished 
to your colors and specificotioi 
Airfrome tolot time; 2300 hours 

Airframe time SOH: SO he 

Engine time SOH: 50 hours 

Sole or loose lerms on requert 
WILLIAM C. WOLD ASSOCIATES 

Coble: BIU.WOLP Tel: Murrey Hill 7-20S0 

EXECUTIVE LODESTAR 


SPECIAL SERVICES 

TO THE 

AVIATION INDUSTRY 


Remmert - 
Werner 

Inc. of Inc. of 

ST. LOUIS TOLEDO 

Lambert Field Evpreie Airport 
Speetettstf ta 

DC3 

LODESTAR TWIN BEECH 


PARTS A SUPPLIES 


NAVCO 


^ SAi£s umiismTAnvis 


I SALES-tNSINEERING REPRESENTATIVES I 
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AIRCRAFT 

ENGINEERS 

WANTED 

FOLLOWING 
POSITIONS 
Open For 
Immediate 
Employment 

• Aerodynamidst 

• Dynamics Engineers 

• Electronics Engineers 

• Electrical Engineers 

• Hydraulics Engineers 

• Weight Engineers 

• Stress Engineers 

ALSO 

• Mathentaticians 

• Physicists 

Hayes Is one of the lorgest 
aircraft facilities in the United 
States, located in sunny South 
where industrial development 
leads the Notion, list your quali- 
ficotlons for any position shown 
obove ond moil to A. V, Welsh, 
Employment Monoger, 



AIRCRAFT CORPORATION 


P. 0. BOX 2267 
BIRMINGHAM. ALABAMA 
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LETTERS 


Flow Research Sponsor 

1 the c\ex'1leiit reproduction of our 
x'isuali/cd flow research worfi in your March 
19 issue. I \*er\' nincli appreciate vopr iii- 

lliere ss'as, howeser. an oinis.sion in the 
text accompaiijriig the pictures, in tliat there 
was no mention made of those who have 
made our xs'orL possible. The pnigrain is 
sponsored bv the Air Branch of the Office 
of Nasal Research. 

.\. M. Lippiscii 
Collins .\cTunauticjl Resteireh 
Laboratorx' 

Collins R.irho Comprmy 
Cedar Rapids. lovsa 


On Dead Weight 

Ex'cts' militars* jet today drags along 10 to 
If pounds of absolutelv dead neight. 'Ihis 
u eight is found in the heavs'-gage vibration 
mounting bases for each pic'ce of eleetronic 

M'hen one pound of weight saved on a 
plane is worth S3U0. this seems libe a stag- 
gering penaltv to pav for dead weight- 

.\ecording to an imestipation bv onr en- 
pineers «bo have been desipning lightweight 
ba.>i-s since 19d7. IsVr to ’SC? of the 
weight can he sased, as well as from S3.0UU 
to $7, >00. 

Leading sibration engineers among the 
airframe builders and top project cngmccis 
ill government support these findings. Yet 
the jets continue to carrs' dead vseight. 
Win? 

Shnpiv because of the outdated drawings 
on the miiitarx' spec covering vibration 
inonnis and mounting bases. This spec is 
piirelv a petfotmanee spec with no atten- 
tion [o weight. If a Iiase ss'cre made ul lead 
it could be- used, provided it tcMed out. 

To lop this off, electronic manufacturers 
who purchase mounting bases must worh on 
low fiids. Tu keep their price low. they 
lake the most economical base, h'or ex- 
ample. if three bases all meet the spec, one 
sled at SIO and one at SI2 and a llght- 
ueight base at $13, they take the SlO sled 
base. .\iid the plane suffers. {Lightweight 
liases as a rule cost more than steel he- 
canse of the extra tooling retjuired.) 

On the other hand- airframe makers have 
prime responsibility for the aireraff.s wr- 
fonnance. Extrenielv weight conscious, they 
arc being forced bv these outdated draw- 
ings into odd courses of action. 

’llity arc requesting that they K‘ allowed 
to piircbasc lightweight bases which meet 
the spec. Tliev are beginning to write their 
omi specs for electronic gear vibration 
mounts and mounting bases. This latter 
would lie chaotic to standards already .set 
lip for mass production in an cmergcilcv. 

What, then, can be done? One partial 
solution is to revise the drawines on the 
specs. They should set the wei^it limita- 
tion at the minimum as provided by the 
s'ibration industry. Minimum weight limi- 
tations could save as much as 50% of the 
weight on a stainless steel base in wide use 
today. This base, for example, weighs six 
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frr the 'magaslue's Ftliloriiti rolumii9. 

W ffl,.330 f j, -*2 Si.. .\,ic'inrk 36. 

icoriln anil gire a arnuirre iilentifivu. 

leilfi/ie/d on rnnuant. 
pomids. 11ie same design in lightuciglit 
metal ueiglis only tliR-c pounds, and still 
meets the required spec. This is only one 
base; there are many others. 

.\imtlicT equally inipuitaiit [loint about 
vibration cxintrol equipment eoncenis elcc- 
troiiie teliahilili. In this case, the iiiilitai; 
spec is relatively good. Ncverlhclcss, it lias 
a grasc weakness. 

It specifics the same Ixise for all I; pcs of 
aiicnift-jct, missile, helicupter and recipro- 
cating engine. The time has gone when one 
base xvill stand up under all cmiroiiiiiental 
lahratKin conditions. 'I'hc natural frequency 
of each craft is different . . . yet the bases 
ate the same, "niis pl.ays havoc uith elec- 
tronic gear, piles up UR'.s and eoiitrihutc-s 
to unreliability. 

Ilea* again tlic vibration industry Iras to 
go liack hr the specification for changes. A 
new overall MIL or ).\N spec for vibration 
mounts and nuniiiting bases should be writ- 
ten. It should lx; extended to apply to the 
c'livironniental performancx* of each craft. 
A spec so written would help the entire vi- 
Irntinn industry, as well as lire govcnimcnt. 
It would also 

a. increase standardiralion of mount 
and immiitiiig luisc design; 

b. provide tire Iirdustrv with the free- 
dom to inccl present, and the in- 
itiative to meet future vibration 
problems in supersonic craft; 

c. save eonntlc5,s cxivtly lionrs in trial- 

and-error nicihods of securing per- 
fonnance data. 

Once again, some .solution to both prob- 
lems— vs-eight ami nmelialvilitv— seems to rest 

ii.se hghlvvci|lit bases tbat are available; and 
revisions to the MIL or J.W spec to meet 
today's challenges, mil vesterday’s. 

RoBKaa W. Dor.vx 

I’rojcct F.nginecr, F.Icctronics Division 

T. R. Finn & Company, Inc. 

200 Central .\veiiiic 

Ilavvtlionic, N. J. 


Cleveland Helicopters 

The February 27th issue of Avi.srroN 
\\'ki;k carried a review of CAB Examinee 
Joseph L- Fit/iiiaiirice's recoiiimcndcd heli- 
copter passenger service for Chicago. 

The second paragraph headM “First 
Downtown Service" pointed out that it 
would be tire first ^wntown helicopter 
service. Clcs-eland Air Taxi. Inc., has been 
operatiiig a helicopter passenger service be- 
tvsecn CTcvebnd Hopkins Airport and Cleve- 
land Lakefroivt Airport since October 20, 
1954. Lakefront .Airport is but five minutes 
from any downtovv n Cleveland area. In fact, 
at the present time, Cleveland Air Taxi is 
Hie only helicopter passenger service in oper- 


ation between New York and Los .Angeles. 

Perhaps you were mterring only In Hie 
two belictipter airlines having a Civil ,\eio- 
iiaiitics Bn, ltd certificate of public con- 
venience ond necessity, but for Hic record, 
Cleveland .Air Taxi. Inc. has five aircraft 
operating dailv from Cleveland Hopkins .Air- 
port to downtown L-ikcfront .Airport, a mat- 
ter of 1111111110 to the heart of the melropolr- 

Dnnrs S. Mir.LXii 
Public Relations 
Clevtiaiid .Air Taxi. Inc- 
91(1 ll.mmi Building 
Cleveland 15, Ohio 


Controller's Burden 

III .1 vvcll-timccl pica for the center con- 
Irollcrs ("Three Cheers fnr the Control- 
lers’'!- Capt. Robson highlights some 
aspects of the job conditions that would 
hear close scrntiiiiring in the current drive to 
mndcmi/c air traffic control. 

Tlicfc scxrtns to be no divigrccmcnl that 
.ATC centers continue to provide remarkable 
service under iicar-satnratinn conditions; that 
thev are doing sn vsith a sv.stcni tailored to 
T7C-1 pcrfoniiamx* is incredible. 

ill the meantime, ,v gradual process of 
erosion is taking place within the tenters. 
The h.irtl core of veteran controllers is 
hrc.iking up. Promotion to supervisory- 
positions accounts for part of the change, 
blit valued career men are drifting avvav to 
more lucrative jobs at the same finve. The 
vaeaftxl positions that were once snapped 
lip are no longer ns simple to fill; many .v 
job in Hie larger centers now goes bcgpng 
for lack of eligible bidders- 

Camlidatcs for the position of air traffic 
controller mnst serve an apprenticeship ol 
from two tn font vears in .a center before 
reaching the controller level. Faced with 
the terrific growth of traffic plus the steady 
dctcrinration of controller working condi- 
tions. the assist.mt-confroller is likely to 
think twice about making a career of it, 
•ind vv(icn he considers the meager s-ilary 
jump, mav decide it is not worth the effort. 
Indeed, if he stays an assistant long enough, 
aiitomaHc pay increases cancel out anv salary 
distinction between the two jobs. Charac- 
teristic of the system, salary slrnctiire is 
fixed by a 1949 reclassification act. 

In some respects, il is fortunate that 
aiithori/ed nvertime and six-dav vs'Cek-s vsnlh 
attendant p.vy benefits have become available 
to provide ticcc.vsary coverage as the work- 
load multiplies. Such mcasnres are none- 
theless dangerous in a business where safety 
is paramount. 

Undoubtedly, vast changes arc in store 
for the centers, vvith more radar, additional 

and a more reasonable use of air space. 
Unless some concrete recognition is given 
the human controller, however, in the form 
of job prestige, comfort.ihic working quarters, 
realistic is'orkloatls and reduced noise level, 
the heralded new svstem mav fall somewhat 
short of expectations. 

Name AVithhelo 
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400 



for 

research, 

qualify 

control, 

and 

pre-flighf 

checkout 


FOR THE FLIGHT IINE . . . Completely 
portable, trailer-motmlcd sets . . . 
weatherproof, vibration-resistant, 
capable of traversing rough terrain 
without lass of accuracy . . . more than 
a match for the accuracy demanded 
by today’s and tomorrovv’.s avionic 
systems. Offered in ratings from 5 to 
100 KAV (3-plinse). 


t 




FOR THE PlANT...Conlrolelcmenls 
In a floor-standing c.vbinct . . . motor 
and 400-cycle alternator rigidly dow- 
eled to separate strvictiiral-stccl base. 
Available in ratings from 50 to 100 
KAV (3-phase). 


J 


FOR THE LABORATORY , , Compact, 
single-cabinet units with all rotating 
equipment and controls on a single, 
rigid base which in.iy be caster mouoted 
or easily moved by fork-lift truck, 
Av.iilnblcS to 40 KAV (3-pliose). 


Accurate device output demands accurate 
power input, and in 400-cycle ecjiiipment— 
vital in today’s aircraft and missiles— accu- 
racy is everything. For the precise input 
power needed in designing, manufacturing 
and checking out of modern avionic systems, 
it's a growing habit to buy LEACH (INET- 
Palmer) 400-Cvclc Precise Power— complete 
packages, ready to "plug-in,’’ 

Every LEACH (INET-Pulmer) 400-cycIe 
unit is designed as a system, with both rotat- 
ing ccjiiipmcnt and magnetic-amplifier 
controls developed under one, coordinated 
research, development and manufacturing 
program. The result . . . precision and de- 
pendability beyond what today's planes and 
missiles actually call for, operating charac- 
teristics ready for electrical and electronic 
demands still on the drawing boards, 
There's a LEACH 400-cycle motor- 
generator set for virtually every application 
where regular line power must be changed 
to closely regvilated, stable 400-eycle fre- 
quency. Tliese standard models sliare tlie 
same high electrical performance standards 
, . . only tlie physical arrangements are varied 
for maximum utilitv' . . . 

STANDARD PERFORMANCE SPECIFICATIONS 
. . .all models 

Ratings 3-phase : 5 to 125 KVft @ ,8 P.F. 

l-phase:3to 8SKVA@.8P.F. 
Output Voltagt. . .115/200 or 120/208, 3-phase, 4-wire 
115 or 120, single phase 

Input Voltage 440 volts, 60 cps, 3-phase 1220 or 

220/440 optional) 

Overload Rating 125% for 3 minutes 

Regulation: 

Frequency. ..400 cps ±0 cps with 60 ± cps input 

Voltage ±1% oplional) 

Recovery Time to 20 KVA - .150 sec. 

20 to 50 KVA - ,200 see. 
62.5 to 125 KVA -.250 sec. 

Voltage Dip or Overshoot less than Vi% 

Voltage Modulation less than Va% 

Frequency Modulation less than Vs% 

Phase Balance ±4% max. voltage deviation from 

the average with one-third rated current cn one 
phase and no toed on the other two. 

Wave Form 3% rrrs total harmonic content 

(2% optional) 

Basic Design rotating field 

Complete specifications are listed In leach's new 
brochure on 400-cycle motor-generator sets. Send for 
your copy today. 


LEACH 
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UEPRESENTASIVES IN PUINCIPAl 



Over 25 different models of 
the Range Servo (all tailored 
to meet the specific require- 
ments of a particular aircraft) 
have, to date, been assembled 
from a few basic units. In every 
case the amplification, power 
source, and modulation stages 
are the same components. 


Servomechanisms' first sub-system — the Range Servo Ana- 
log Computer got its wings in one of Republic's famous 
Thundercraft — the Thunderjet F-84D. More than just a 
product — the Range Servo was the beginning of a whole 
new design philosophy ... one of reducing a complicated 
"all in one" servo system into individual plug-in units 
mounted on a common chassis. Over the years, from the F-84D through the modern F-84F, 
this design philosophy of "building block" sub-systems has enabled us to continue to solve 
complex military equipment problems for Republic and for many other major airframe 
manufacturers. 

To all of these airframe manufacturers, the chief advantage of the "building block" concept 
is reliability. These companies have proved by tests and by usage that Servomechanisms' 
functionally packaged plug-in units are rugged and easy to service. As aircraft complexities 
continue to increase, reliability becomes more and more important. By constantly improv- 
ing the performance and reliability of our own sub-systems, we contribute to the para- 
mount goal of the U.S. Air Force... that of insuring the overall effectiveness of the total 
Weapons System. 
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